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Background 
Patient and family caregiver education is essential for adequate home care after a 
cardiothoracic surgical intervention. In resource-poor settings where access to medical 
care is limited and health literacy is low, pre-discharge caregiver education is frequently 
overlooked. This study evaluates the effect of the Care Companion Program (CCP), an 
in-hospital patient family engagement and education program that targets family 
caregivers to support post-surgical patient recovery. 

Methods 
This study was based on a quasi-experimental design at a tertiary care facility in Kolkata, 
India, in which 188 patient-caregiver dyads providing support to patients undergoing 
surgical intervention for cardiovascular disease were selected to participate. One hundred 
dyads received standard of care (SoC), and 88 dyads received the CCP. Patient-caregiver 
dyads were evaluated on patient post-discharge complications and physical functional 
status; Caregiver Activation Measure and health knowledge. Assessments were conducted 
at baseline, discharge, and post-discharge at 30 days. 

Results 
Post-discharge 30-day complication rates were significantly lower for the CCP group 
compared to SoC (34.4% vs. 14.5%, respectively, P0.003). The CCP group showed a 
significantly greater increase in their Caregiver Activation Measure scores between 
baseline and discharge (4.2 ± 9.1 vs. 1.3 ± 7.4, respectively, P<0.001) that were sustained at 
30 days post-discharge (7.2 ± 17.4 vs. 1.4 ± 10.4, respectively, P<0.001). Knowledge scores 
for the CCP group showed significant improvement (P<0.001) between baseline and 
discharge and were sustained at 30 days post-discharge (P0.003). Compared to the SoC 
group, patients in the CCP group reported a significantly greater increase in their physical 
functional status (World Health Organization Quality of Life short form assessment 
(WHOQOL-BREF) physical health domain) between baseline and 30 days post-discharge 
(P=0.018). 

Conclusions 
The results of the study suggest significant associations between participation in the CCP 
and reduced 30-day complications, increased caregiver activation, and increases in health 
knowledge. Programs such as the CCP may play an important role in engaging family 
caregivers to improve health outcomes in settings with limited healthcare resources. 

Family caregivers play an essential role in the successful 
recovery of hospitalized patients by serving as the primary 
care providers following hospital stays. Integrating patient 
families as part of the care team can result in cost savings, 
enhanced patient and family experience of care, improved 

acute disease management, enhanced continuity of care, 
and prevention of hospital readmissions.1–7 Increased fam
ily engagement in the development of educational materi
als, program design, and patient care increases patient sat
isfaction, decreases anxiety among patients, and in some 
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cases, improves health outcomes.3,8,9 While family engage
ment is standard practice in several aspects of pediatric 
healthcare delivery,10–13 its role in adult healthcare is lim
ited.14–16 

Despite the growing body of knowledge surrounding the 
importance of integrating family members into the health
care delivery process, there is a paucity of structured family 
member engagement interventions in hospitals, particu
larly in developing countries. In countries like India, family 
members are critical components of the health care process, 
due to healthcare worker shortages coupled with a commu
nal social structure.17,18 

Patients with cardiovascular disease (CVD), a condition 
largely driven by lifestyle factors that families can support, 
stand to benefit from increased family engagement. In In
dia, CVD accounts for an estimated 2.6 million deaths annu
ally19 and is a leading cause of non-communicable disease 
mortality. South Asians are particularly at a high risk of de
veloping coronary artery disease20, and the burden of CVD 
in India is projected to continue increasing due to rapid ur
banization, population growth, and an aging population.21 

Among individuals who undergo major cardiovascular surg
eries, there is evidence to suggest patient and family educa
tion comprised of proper post-discharge care may prevent 
post-discharge surgical complications and improve quality 
of life.9,22 

However, there are a number of challenges to increased 
family engagement in India within the healthcare setting, 
including cultural and social diversity, high patient volume, 
low health literacy and socioeconomic status (SES), and 
language barriers.23 Implicit bias against patient families 
based on demographics (rural or poor backgrounds, reli
gious groups, castes, etc.), often impedes collaboration be
tween health care professionals and patient families.24 Fur
thermore, while there is an emerging network of robust 
quaternary and tertiary care centers, the existing discon
nect between these centers and primary care centers results 
in the lack of follow-up healthcare.25,26 Thus, there is a 
need for building the capacity of patients and family care
givers to provide home care and learn precautions post-hos
pitalization.27,28 

This study explores the potential of families to provide 
efficacious care for a family member in settings with limited 
healthcare resources. The primary aim of this study is to 
assess the impact of an inpatient family caregiver training 
program (i.e. the Caregiver Companion Program (CCP)) on 
patient-level health outcomes and caregiver competencies 
for patients with CVD. The guiding research questions were 
as follows: 1) does the CCP impact post-discharge patient 
outcomes after cardiothoracic surgery with regard to post-
discharge complications and physical functional status? 
and 2) does the CCP impact family caregiver engagement 
with regard to knowledge, confidence, and self-efficacy? 
This study was based on a quasi-experimental design. Ran
domization was not possible due to information sharing be
tween participants that were observed during pilots of the 
intervention. 

METHODS 
SETTING AND STUDY PARTICIPANTS 

Narayana Health-Rabindranath Tagore International Insti
tute of Cardiac Sciences (RTIICS) is a 550-bed tertiary care 
facility located in Kolkata, India, with a catchment area in
cluding West Bengal, Bihar, and Bangladesh. 

Study inclusion for patients was limited to participants 
aged 18 years and older with CVD admitted to RTIICS for 
open cardiothoracic surgery during the study enrollment 
period, with at least one accompanying family member con
sidered to be a caregiver. Caregiver participants were lim
ited to those aged 18 years and older and self-identified as 
the primary caregivers for their respective patient partici
pant. Participation was limited to patients and caregivers 
who spoke Bengali or Hindi, the major languages in the re
gion, as their primary language. 

Recruitment and consent were conducted by two trained 
research assistants. The research team was notified of eli
gible participants by hospital admissions staff. Participants 
provided written informed consent in their primary lan
guage for participation in all three surveys (at pre-opera
tion, discharge, and 30-days post-discharge) and a medical 
chart review. Additionally, prior to inviting family members 
to participate, patients confirmed permission to conduct 
surveys with a specified family member about their health 
and treatment. 

ETHICS 

Ethical clearance was granted through Stanford University’s 
Institutional Review Board and the Narayana Health-Ra
bindranath Tagore International Institute of Cardiac Sci
ences Independent Ethics Committee, Kolkata, India. In
formed consent for all patients and caregivers who 
participated in the study was obtained in writing. 

STUDY INTERVENTIONS 

STANDARD OF CARE 

RTIICS provided conventional patient education and infor
mation sharing practices for cardiothoracic surgical pa
tients in India. Physicians provided health education spe
cific to the surgery during consultations at pre-operation 
clinic visits, at discharge from the hospital, and at post-op
erational clinic visits. Inpatient dietitians and physiother
apists provided individual nutrition and activity plans. At 
the time of discharge, nurses conducted a counseling ses
sion covering home care prepared by physicians, including 
medications, precautions, and plan for follow-up care. 

CARE COMPANION PROGRAM (CCP) INTERVENTION 

The CCP is an in-hospital family caregiver engagement, ed
ucation, and training program developed using human-cen
tered design29 and implemented by Noora Health. The con
tent for the health skills imparted during the training is 
based on National Institutes of Health and American Heart 
Association best practices for cardiac health behaviors rec
ommended after cardiothoracic surgery.30 Caregiver partic
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ipants received education and training in post-surgical care 
hygiene, physical therapy, monitoring fluid balance and 
bowel movements, taking and recording vital signs, assist
ing with incentive spirometry and breathing exercises, tak
ing medications, nutrition, exercise/activity restrictions, 
and recognizing warning signs. 

Program implementation began with standardizing the 
patient-family engagement process with the hospital ad
ministration and clinical staff to ensure adequate integra
tion into the care delivery framework. In addition, two 
nurses were selected by the administration to be the pri
mary educators in the program and were trained by Noora 
Health in adult learning theory and soft skills to engage 
learners in individual and group teaching sessions. 

Daily group training sessions and individualized practi
cal teachings were conducted by an educator in either of 
the local languages of Bengali or Hindi. Each group ses
sion lasted approximately 75 minutes, with 30 minutes of 
narrative-driven short videos, 30 minutes of demonstration 
and practice, and 15 minutes of evaluation and question & 
answer. Session sizes ranged from 3-10 participants. Each 
participant attended one session. Participants then opted 
into individual practical coaching with the nurse educator 
at the patient’s bedside lasting 15-45 minutes, after the pa
tient was shifted out of the intensive care unit (ICU). Care
givers who completed the group CCP training had the op
tion of extended visiting hours to practice the skills they 
had learned while the patient was still in the hospital. 

PATIENT AND CAREGIVER SURVEY DATA COLLECTION 

Two research assistants who spoke Bengali, Hindi, and Eng
lish fluently were trained in survey administration. All sur
veys were piloted with the target patient and caregiver pop
ulations prior to the start of study data collection. During 
piloting there was consistent agreement between the re
search assistants in administering the survey instruments. 
Interviews were conducted by the research assistants with 
consenting patients and caregivers when they were in the 
hospital for baseline and discharge surveys, and over the 
phone for 30-day surveys. Survey administration required 
15-20 minutes for baseline and discharge surveys, and 
20-40 minutes for the 30-day surveys. 

RECRUITMENT AND STUDY DESIGN 

Patients receiving SoC were recruited along with their 
stated family caregiver for the SoC group from beginning of 
July to mid-October 2014. The CCP was implemented end 
of October to the beginning of November 2014. The CCP 
patient-caregiver recruitment followed subsequently from 
mid-November 2014 to end of January 2015. Intention to 
treat analysis included participating intervention dyads re
gardless of their completion of the CCP. Primary reasons for 
non-participation in the CCP were conflict with class timing 
and anxiety about being in the hospital. 

OUTCOME MEASURES 

POST-DISCHARGE COMPLICATIONS 

Previous studies have shown agreement of patient-reported 
post-surgical complications with surgeon-evaluated clinical 
diagnoses or chart review.31,32 Given the lack of data avail
able from hospital records,33 potential for selection bias 
with chart review, and the general lack of consistent doc
umentation of clinical visits in hospital records, complica
tions data was collected via 30-day calls through the fol
lowing algorithm (more information in Appendix S1). Two 
senior physicians at RTIICS defined and identified the nec
essary and sufficient signs and symptoms to determine at-
home patient-reported complications that would be reliably 
identified and communicated by patients at home, out of 
a list of post-discharge surgical complications by the U.S. 
Patient Safety Indicators. The two complications that could 
be reliably identified were superficial incisional surgical site 
infections (SSI) of the chest incision or leg incision and 
signs of lower respiratory infection. The definition used for 
SSI, per U.S. Center for Disease Control guidelines,34,35 was 
presence of any purulent discharge, even without labora
tory confirmation, with the local-context, additional defin
ition of any incision that produces discharge more than 5 
weeks after the procedure with redness and swelling, with 
no other recognized cause. Since lower respiratory infec
tions in India are often treated in an outpatient setting 
without imaging or laboratory confirmation, the definition 
of lower respiratory infection required either clinical diag
nosis by a doctor or concurrence of high fever, new-onset 
cough, difficulty breathing, and severe fatigue. This latter 
definition is aligned with the CDC clinical definition of 
pneumonia of a fever of at least 38°C, new onset cough, and 
signs of worsening gas exchange.36 The composite outcome 
of any complication was operationally defined such that if 
patients had more than one complication, they were only 
counted once. 

Healthcare utilization for emergent issues was also 
recorded based on caregivers and patient report of outpa
tient or inpatient non-routine visits and the reason for each 
visit during the 30-day survey. Of note, all procedures were 
open cardiac surgical procedures, and all vein harvests were 
open. No endoscopic procedures were performed. 

QUALITY OF LIFE – PHYSICAL HEALTH DOMAIN 

The World Health Organization Quality of Life short form 
assessment (WHOQOL-BREF) in Bengali and Hindi was 
used to assess four domains: physical health (7 items), psy
chological health (6 items), social relationships (3 items), 
and environmental health (8 items), along with 2 items that 
measured overall quality of life.37 Scores were adjusted per 
WHOQOL-BREF scoring protocol and could not be calcu
lated for cases that did not answer 2 or more questions 
in each domain (or 1 or more question in the social rela
tionships domain). The survey was administered pre-opera
tively and post-operatively at 30 days post-discharge (more 
information in Appendix S1 of the Online Supplementary 
Document). The psychological, social relationships, and 
environmental domains were captured at 30 days post-dis

Impact of a family caregiver training program in Kolkata, India on post-operative health perceptions and outcomes of...

Journal of Global Health Reports 3



charge (Appendix S2 of the Online Supplementary Docu
ment). 

CAREGIVER ACTIVATION MEASURE 

The Caregiver Activation Measure (CG-PAM) was used to 
assess the primary caregiver’s ability to effectively partici
pate in care (Insignia Health, LLC 2011). The CG-PAM is a 
validated version of the Patient Activation Measure (PAM) 
intended to assess caregiver knowledge, skills, and confi
dence for health management (more information in Appen
dix S1 of the Online Supplementary Document). The CG-
PAM measures respondents on a 0-100 scale, with a higher 
score indicating greater activation. This instrument was ad
ministered prior to operation, at discharge, and 30 days af
ter discharge.38 In addition, the patient activation measure 
was also administered at discharge to patients. While the 
intervention did not target patients, this was measured to 
inform any baseline variation in individual patient activa
tion that may also influence health outcomes. 

KNOWLEDGE ON CARDIAC HEALTH MANAGEMENT 

Caregiver knowledge regarding topics related to cardiac 
health and the patient’s care were assessed through two 
10-item instruments developed for this study, each scored 
from 0-10. Two distinct instruments to assess knowledge 
were used due to concern for learning to questions from 
prior testing. One version was administered prior to opera
tion and at discharge, and another version at 30 days after 
discharge (more information in Appendix S1 of the Online 
Supplementary Document). 

HOSPITAL SATISFACTION 

Both patients and caregivers were asked to rate the hospital 
based on their stay on a 0-10 scale, with 10 being the “best 
hospital possible”. For analysis, scores were categorized 
into a binary measure of highly satisfied (scores of 9 or 10) 
or not highly satisfied (all other scores). 

DATA FROM MEDICAL RECORDS 

Discharge summary reports, written by the patient’s sur
geon and their medical secretaries, were obtained through 
HINAI, the electronic medical records system at RTIICS. In
formation gathered from these discharge summary reports 
included the surgical procedure, site and number of grafts 
or valve repairs/replacements, comorbidities (diabetes, hy
pertension, COPD, asthma, smoking), any complications 
recorded during the hospital course, and post-operative 
hospital length of stay. 

DATA ANALYSIS 

Data were collected using paper surveys administered in-
person at baseline and by telephone post-discharge. Survey 
results were subsequently double-entered into a Microsoft 
Excel database by a data entry contracting service, Hi-Tech 
Outsourcing Services. STATA version 13.1 (STATA Corp, 
College Station, TX, USA) was used for all analyses. Patient-
caregiver dyads were only included in analysis if either pa

tient or caregiver completed a 30-day survey, because the 
primary outcome measures of interest were assessed at the 
30-day survey or were measured at baseline and 30 days af
ter discharge. No missing data were imputed. Statistical sig
nificance was set at P<0.05 and all statistical tests were two-
tailed. Baseline differences between the two groups (SoC 
and intervention) were assessed with t-tests and chi-
square. Continuous variables were plotted and assessed for 
normality. For continuous outcomes (such as activation 
scores, QOL, and knowledge), multivariable linear regres
sion models were used and the slope (regression coefficient) 
and 95% confidence interval CI were estimated to evaluate 
the effect of the intervention compared to SoC. Adjustment 
factors were decided a priori. Outcome measures from care
giver responses were adjusted for caregiver age, sex, reli
gion, education level, previous caregiving experience, rural 
vs. urban habitation, and patient procedure and diabetes 
status. Patient outcomes were also adjusted for patient age, 
sex, religion, education level, rural vs. urban habitation, 
smoking and diabetes status, and caregiver’s previous care
giving experience. Residuals for all outcome variables were 
examined to check that model assumptions were satisfied. 
The demographic and medical independent variables were 
assessed for collinearity. For binary outcomes such as those 
related to complications, multivariable logistic regression 
models were used and odds ratios OR and 95% CI were esti
mated to evaluate the effect of the intervention. 

RESULTS 

Within the standard of care control (SoC) group, 157 pa
tients were invited to participate, of which 105 patient-
caregiver dyads were enrolled. In the CCP intervention 
group, 137 patients were invited, and 110 dyads enrolled 
(Figure 1). Patients and caregivers declined primarily due to 
anxiety about signing the consent form or scheduling con
flicts for the interview timing. Loss to follow-up at 30 days 
after discharge within the SoC arm was 9% for patients and 
13% for caregivers, and 23% of patients and 24% of care
givers in the CCP intervention group. Given that patient-
caregiver dyads were included if either patient or caregiver 
completed a 30-day survey, the resulting attrition rate was 
5% in the SoC arm and 20% in the intervention group. Per 
analysis of baseline characteristics, the subjects who were 
lost to follow-up were similar to those who remained. 

PARTICIPANT CHARACTERISTICS 

The SoC and intervention groups had similar distributions 
of patient and caregiver demographics (Table 1 and Table 2) 
and health metrics (Table 3). The mean age of the patients 
in the SoC group was 56.9 and in the intervention group was 
54.5. Mean age of caregivers in the SoC group was 36.6 and 
for the intervention group was 39.4. Mean household size 
was 5 members for families in the SoC group and the inter
vention group. The sum of material wealth items—mobile 
phone, clock/watch, electricity, fan, AC, TV, computer, re
frigerator, car, motorcycle, tractor—was similar measuring 
6.65 ± 2.33 and 6.72 ± 1.70 for patients in the SoC and inter
vention groups, respectively. 
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Table 1. Patient demographics 

Variable SoC (100), n* (%) Intervention (88) n* (%) P-value 

Gender 0.522 

Male 80 (80) 67 (78) 

Female 20 (20) 21 (22) 

Education 0.319 

None 12 (12) 7 (8) 

Less than high school 37 (38) 41 (5) 

High school or higher 49 (50) 37 (44) 

[missing] 2 3 

Literacy 0.079 

Can read & write 84 (87) 62 (78) 

Cannot read & write 12 (13) 18 (22) 

[missing] 4 8 

Occupation: 0.935 

Works outside of home 57 (58) 49 (57) 

Works in home 42 (42) 37 (43) 

[missing] 1 2 

Religion 0.515 

Hindu 78 (78) 72 (82) 

Muslim 22 (22) 16 (18) 

Living environment 0.222 

Urban 62 (62) 62 (70) 

Rural 38 (38) 26 (30) 

Comorbidities 

Diabetes 36 (36) 33 (38) 0.831 

Hypertension 40 (40) 39 (44) 0.549 

Asthma/COPD 11 (11) 11 (13) 0.750 

Smoking 23 (23) 24 (27) 0.500 

SoC – standard of care, N – number of patients 
*Number may not add up due to missing information by respondents. 

Figure 1 
Study recruitment and participation. 

Notable differences in the two groups includes the family 
members who reported caregiving experience, where the 
SoC group’s caregivers reported significantly more experi
ence (P=0.028; 30% in the intervention group compared to 
50.0% in the SoC group,Table 2). At baseline, the caregivers 

in the SoC group reported worse self-rated health (P<0.001; 
20.0% in the intervention group compared to 37.1% in the 
SoC group). Patient Activation Measure of the SoC group 
was higher than in the intervention group (P=0.054, 57.5, 
SD ± 17.5 and 52.5 SD ± 14.9 respectively,Table 3). The pa
tients were not targeted by the intervention. 

POST-DISCHARGE SURGICAL COMPLICATIONS 

The composite outcome of incidence of all-cause post-dis
charge complications was significantly lower in the inter
vention arm compared to SoC (Table 4). However, when 
stratified by type of complications, this did not reach sta
tistical significance due to smaller numbers, although the 
trend was similar to the composite outcome. These compli
cations included lower respiratory infection, chest incision 
wound infection, and—for those patients who had a saphe
nous vein harvested—leg incision wound infection. The in
cidence of any at home adverse event 30-days post-dis
charge was significantly lower for the intervention group, 
with adjusted results demonstrating a reduction of 71% (ad
justed OR 0.29, 95% CI=0.13-0.66, P=0.003). 
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Table 2. Caregiver demographics 

Variable SoC (100), n* (%) Intervention (88), n* (%) P-value 

Gender: 0.305 

Male 61 (61) 60 (68) 

Female 39 (39) 28 (32) 

Education: 0.319 

None 1 (1) 4 (5) 

Less than high school 32 (33) 27 (31) 

High school or higher 65 (66) 55 (64) 

Literacy: 0.589 

Can read & write 89 (93) 76 (90) 

Cannot read & write 7 (7) 8 (10) 

[missing] 4 4 

Religion: 0.290 

Hindu 78 (78) 74 (84) 

Muslim 22 (22) 14 (16) 

Language: 0.492 

Bengali 79 (79) 73 (83) 

Hindi 21 (21) 15 (17) 

Occupation: 0.329 

Works outside of home 63 (66) 51 (59) 

Works in home 33 (34) 36 (41) 

[missing] 2 1 

Health self-rating: 0.001 

Very good-Excellent 24 (24) 12 (14) 

Good 38 (38) 57 (65) 

Fair-Poor 38 (38) 19 (22) 

Marital status: 0.499 

Single 22 (23) 23 (27) 

Married 76 (78) 63 (73) 

[missing] 2 2 

Relationship to patient 0.445 

Spouse 28 (28) 29 (33) 

Son/Daughter 47 (47) 38 (43) 

Sibling 5 (5) 8 (9) 

Other relative 18 (18) 13 (15) 

Friend 2 (2) 0 

Living situation: 0.874 

Lives with patient 76 (76) 66 (75) 

Does not live with patient 24 (24) 22 (25) 

Shared caregiving: 0.795 

Sole caregiver 13 (14) 11 (13) 

Multiple caregivers 78 (86) 74 (87) 

[missing] 9 3 

Caregiving experience: 0.028 

Had previous experience 50 (50) 30 (34) 

No previous experience 50 (50) 58 (66) 

SoC – standard of care, N – number of patients 
*Number may not add up due to missing information by respondents. 
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Table 3. Patient clinical characteristics 

Variable SoC (100), n* (%) Intervention (88), n* (%) P-value 

Procedure:† 0.391 

CABG 81 (81) 61 (71) 

Single valve replacement 11 (11) 12 (14) 

Double valve replacement 3 (3) 5 (6) 

CABG & single valve replacement 2 (2) 4 (5) 

Other 3 (3) 4 (5) 

In-hospital post-surgical complication:† ‡ 0.419 

Yes 17 (22) 11 (17) 

Missing 24 23 

SoC (100), MeanSD Intervention (88), MeanSD 

Health metrics:‡ 

Ejection fraction pre-op 0.526 .110 0.537 .108 0.635 

Ejection fraction post-op 0.544 .092 0.553 .097 0.682 

BMI 22.978 3.50 23.067 3.20 0.859 

Systolic BP 125.124 15.82 125.221 15.18 0.968 

Diastolic BP 75.864 8.80 77.558 9.44 0.235 

Patient activation measure 57.487 17.53 52.483 14.93 0.054 

SoC – standard of care, N – number of patients, CABG – coronary artery bypass grafting, SD – standard deviation, op – operation, BMI - body mass index, BP – blood pressure, repl – 
replacement 
*Number may not add up due to missing information by respondents. Frequency % exclude missing data. 
†Data obtained from discharge summaries. 
‡Evaluated at discharge instead of pre-operation. 

Table 4. Surgical complications and mortality, 30-day discharge 

30-day complications 
SoC 

(n=94) 
Intervention 

(n=81) 
Crude OR 
(95% CI) 

Adjusted OR* 
(95% CI) 

P value, adjusted 
model* 

No. (%) No. (%) 

All complications† 
33 

(34.4) 
12 (14.5) 

0.32 (0.15, 
0.68) 

0.29 (0.13, 0.66) 0.003 

Lower respiratory 
infection‡ 

8 (8.3) 0 (0) NE NE NE 

Infection (chest 
incision) 

5 (5.2) 2 (2.4) 
0.45 (0.09, 

2.38) 
0.53 (0.08, 3.45) 0.509 

Infection (leg graft)§ 
20 

(24.7) 
10 (15.4) 

0.55 (0.24, 
1.29) 

0.57 (0.23, 1.43) 0.231 

SoC – standard of care, CI – confidence interval, OR – odds ratio, NE – not estimable 
*Adjusted for patient age, sex, religion, educational level, rural vs. urban habitation, smoking and diabetes status, and caregiver’s previous caregiving experience. 
†Two patients had multiple complications in the SoC group. Each was only counted once. 
‡Patients who had symptoms of possible LRI all had caregivers who had prior caregiving experience, so not estimable (NE), 
§Only patients who had saphenous vein harvested included in analysis, (N=81, 65 for SoC and Intervention groups, respectively). All saphenous veins harvested open approach, not 
endoscopic. 

QUALITY OF LIFE – PHYSICAL HEALTH DOMAIN 

Patients in the intervention group showed significantly 
greater improvements in their physical functional status, 
per WHOQOL-BREF physical health domain scores, as com
pared to baseline (treatment effect, 1.0; 95% CI=0.14-1.48) 
(Figure 2). 

CAREGIVER ACTIVATION MEASURE 

Compared with each respondent’s CG-PAM score at base
line, differences in Caregiver Activation Measure (CG-PAM) 

scores showed significantly greater increase in intervention 
group caregivers than SoC group when measured at dis
charge (treatment effect, 4.2; 95% CI=2.4-8.2) and at 30 
days post-discharge (treatment effect, 7.2; 95% 
CI=6.43-15.89) (Figure 3). 

KNOWLEDGE ON CARDIAC HEALTH MANAGEMENT 

Differences in heart health knowledge scores for caregivers, 
compared to each of their own baseline knowledge scores, 
showed significant point-score improvement at discharge 
for intervention group compared to SoC group (+2.7, SD 2.4 

Impact of a family caregiver training program in Kolkata, India on post-operative health perceptions and outcomes of...

Journal of Global Health Reports 7



Figure 2 
Adjusted means of patient physical health at baseline and 30 days post-discharge. WHO
QOL-BREF, adjusted scores. P=0.018, calculated for difference between 30 days post-dis
charge and baseline. Error bars indicate standard deviation. Adjusted for patient age, sex, 
religion, educational level, rural vs. urban habitation, smoking and diabetes status, and 
caregiver’s previous caregiving experience. 

Figure 3 
Adjusted means of Caregiver Activation Measure (CG-PAM) Scores at hospital admission, 
discharge, and 30 days post-discharge. P<0.001, calculated for difference between base
line and discharge; P<0.001, between baseline and 30 days post-discharge. Error bars in
dicate standard deviation. Adjusted for caregiver age, sex, religion, education level, pre
vious caregiving experience, rural vs. urban habitation, and patient procedure and 
diabetes status. 

vs. +0.7, SD 1.3, respectively, P<0.001). At 30 days post-dis
charge, when a different set of questions were asked, in
dividual caregivers in the intervention group outperformed 
the SoC group in comparison to each of their baseline 
knowledge scores (P=0.003, 1.26, SD ± 0.54 vs. .22, SD ± 
0.50,Table 5). 

HOSPITAL SATISFACTION 

Participants in the intervention group reported being more 
highly satisfied with their overall hospital stay compared 
to those in the SoC group, with a crude OR=1.86 (95% 
CI=1.02-3.40]). When adjusted for patient age, sex, religion, 
and education level, patients whose caregivers participated 
in the intervention were still more satisfied with their hos
pital stay, with an adjusted OR=1.70 (95% CI=0.90-3.18). 
A parallel satisfaction was demonstrated among caregiver 
participants, with crude OR=1.60 (95% CI=0.87-2.96), and 
adjusted for caregiver age, sex, religion, education level, 
and caregiving experience, OR=1.71 (95% CI=0.89-3.29). 

DISCUSSION 

The Care Companion Program (CCP) family caregiver train
ing program is a novel family engagement model imple
mented within a healthcare treatment facility in India. The 
aim of the study was to examine the impact of CCP par
ticipation on family caregiver health-related competencies 
and patient-level health outcomes following adult cardio
thoracic surgery. Overall, this study supports findings in 
previous studies that small changes in hospital policy and 
practice that promote family-centered care may result in an 
array of positive outcomes. 

Caregivers in the intervention group exhibited greater 
increases in cardiac health-related knowledge at discharge 
and at 30 days post-discharge, suggesting effective transfer 
of health information through CCP’s didactic components. 
This alone is likely insufficient to prompt changes in 
health-promoting behaviors.39 A greater predictor of clin
ically-significant performance of healthy behaviors is acti
vation. 

Improvement in the Caregiver Activation Measure from 
baseline was found in the intervention group at discharge 
and at 30 days post-discharge. The CAM was used as a stan
dardized approach to explore the differences in general 
health knowledge, skills, and confidence of the family care
givers. Increased patient activation is well-accepted as con
tributing to improved performance of health-promoting be
haviors and engagement. Within the context of the study 
population, in which family members are often more en
gaged than patients in healthcare decision-making and 
home care, increased caregiver activation would be ex
pected to have tangible benefits for patient outcomes. 

The increase in family caregiver activation seen in the 
intervention group may contribute to greater physical and 
mental functional status of the patient, which would be 
compatible with previous work that has found similar as
sociations.40 Patients in the intervention group showed 
greater improvements in their WHOQOL-BREF physical 
health domain, as compared to each patient’s baseline 
score. This may be attributed to caregivers’ increased 
awareness and assistance in helping patients with activities 
of daily living and emotional care. 

Additional findings indicate that family caregiver train
ing shows promise for decreasing post-discharge compli
cations for cardiothoracic surgery patients. Averting pre
ventable complications improves recovery and reduces 
avoidable healthcare utilization, especially important for 
lower-resource populations. In the intervention group, 
there was a statistically significant lower rate of patient-
reported post-surgical complications. However, the effect 
became non-statistically significant when separated out by 
specific complications of wound infection and pneumonia. 
Decreased rates in complications may be attributed to im
proved caregiver knowledge and activation. 

The intervention may also have a considerable effect on 
a patient’s overall hospital experience. This change was re
flected in results showing an increase in satisfaction by pa
tients and caregivers with the care provided. Improved sat
isfaction scores and increased confidence mirror findings 
from previous studies on interventions that increase family 
engagement in a clinical setting.6,41 
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Table 5. Adjusted means of caregiver knowledge, at baseline, discharge, and 30-days post-discharge 

Knowledge score (out of 10) SoC Intervention 
Treatment 

effect 
P value, 

adjustedmodel* 

Mean* ± SD 
(n) 

Mean* ± SD 
(n) 

(95% CI) 

Baseline 
6.15 ± .72 

(100) 
5.02 ± .70 

(87) 
1.13 (1.62, 

0.57) 
<0.001 

Discharge 
6.96 ± .75 

(96) 
7.84 ± .73 

(84) 
0.88 (0.30, 

1.56) 
0.004 

30-day post-discharge† 
4.89 ± .91 

(89) 
4.84 ± .81 

(83) 
0.05 0.69, 

0.76) 
0.919 

Mean difference (discharge vs. baseline) 
0.72 ± .45 

(96) 
2.79 ± .52 

(84) 
2.77 (1.48, 

2.65) 
<0.001 

Mean difference (30-day post-discharge vs. 
baseline†) 

1.26 ± .54 
(89) 

0.22 ± .50 
(82) 

1.04 (.37, 1.83) 0.003 

SoC – standard of care, n – number of patients, SD – standard deviation 
*Adjusted for caregiver age, sex, religion, education level, previous caregiving experience, rural vs. urban habitation, and patient procedure and diabetes status. 
†10-question set was the same between baseline and discharge, but was different, though on similar material, for 30-day post-discharge. 

There are several limitations to this study. One of the 
primary challenges during the study protocol implementa
tion was attrition as a result of incomplete 30-day follow-
up and an unexpected human resource constraint on the re
search team that prevented conduction of 30-day surveys 
during a two-week period for the intervention group. As is 
generally standard in survey-administered studies, 12.6% 
of patient-caregiver dyads were lost due to dropout by the 
30-day post-discharge survey. However, analyses of data 
from the pre-operative and discharge survey results showed 
no significant demographic differences between those for 
whom 30-day calls were completed versus not completed. 
Another limitation to the study was the use of non-equiv
alent groups as a SoC; because randomization wasn’t used, 
there was no way to ascertain whether the groups differed 
on variables that were not measured in the study. Potential 
bias may have been introduced into the study with differing 
baseline characteristics in caregivers between the SoC and 
intervention groups; differences between groups for patient 
literacy and Patient Activation Measure would be expected 
to bias toward the null, and although health self-rating of 
caregivers favors the intervention group, prior caregiving 
experience favors SoC. Due to contextual limitations of in
consistent post-operative clinic visits and laboratory data, 
study data relied on patient or caregiver-reported informa
tion for evaluating complications, which is limited by recall 
bias with respect to the reliability of self-reported compli
cation measures. Additional limitations to the study were 
the small sample size, short time frame between data col
lection points and single-site design. 

The results should be further validated with future stud
ies using a randomized experimental design and a larger 
sample size with data collection at time points further out 
from intervention initiation. Measuring indicators beyond 
30 days would yield valuable information about the longer-
term effects of such programs. Additional research on the 
post-discharge complication rates of patients in India 
would be required to provide better context surrounding 
the recovery of patients after major surgeries. Incorporating 
standardized provider-based complication data would be 
ideal. A robust mixed-methods study that incorporated 

home visits would also be beneficial, to qualitatively evalu
ate impact of this program on the family unit and to confirm 
any reported behavior changes. Given the communal Indian 
social context, and secondary findings of participants shar
ing information with others, additional research on poten
tial snowball effect of caregiver training and the accuracy of 
information transfer would also add to existing knowledge. 
The impact of an intervention such as this one may also be 
explored in other geographic contexts. 

CONCLUSIONS 

Although the intervention studied here included only adult 
cardiothoracic surgery patients with CVD, the program 
structure lends itself to implementation for a variety of 
health conditions. By setting up a training infrastructure 
for patient families to formally learn skills that are inte
grated with hospital processes, their role within a hospital 
environment becomes more formalized and is perceived as 
more essential. A family caregiver training program would 
be particularly beneficial in clinical environments where 
there is a shortage of healthcare workers, disempowered pa
tient populations, and an abundance of social capital pro
vided by supportive patient family structures, one example 
being maternal child health (42). 

Family training interventions are particularly effective 
during times of “health shocks” when internal and external 
motivations for health behavior change are greatest. The 
integration of family caregivers in healthcare delivery 
process is an innovative approach that serves to challenge 
the current paradigm and standard practice in the hospital 
discharge process and aftercare. 
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