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Abstract

Background: This study is a secondary analysis of the process of telephone follow-up of community-
dwelling older people with chronic heart disease after index hospitalization. 

Objective: The objectives of the study were to understand the common problems encountered and the 
interventions provided by telephone, using the Omaha System as a framework. 

Methods: The intervention nurse conducted assessments and interventions based on the system. Patient 
problems were categorized according to the system. Thirty-four sets of audio recordings, with a total of 896 
minutes of verbatim from 17 participants, were transcribed and analyzed. 

Results: The results identified the 5 most frequent problems and described the interventions most frequently 
prescribed by the intervention nurse. Circulation was the only physiological problem among the top problems 
identified. Nutrition, medication regime, physical activity and healthcare supervision were the common health-
related behavioral problems cited at the initial and final call. Surveillance was the most frequent category of 
intervention, followed by teaching, guidance and counseling as the second most frequent category of intervention 
provided to the participants in the study. 

Conclusions: A better understanding is needed of the process of care provided by the intervention nurse 
via telephone to older people with chronic heart disease in the community. The body of knowledge can extend 
the continuum of care provided to people living with chronic heart disease in the community. Further study on 
the integration of low and high technology would enhance the health surveillance and counseling of older people 
with chronic heart disease.

Background
Telephone support plays a significant role in providing continued care to patients after hospital 

discharge. Studies have reported an increase in the contribution of nurses to empowering people 
to self-manage their chronic health problems. A systematic review indicated that at least 50% of 
telephone calls can be handled by health advice alone, without the need for immediate healthcare 
attention in hospital [1]. 

There is a growing use of telephone support as an intervention for people with chronic heart 
problems. The low technology enhances accessibility, enabling people to receive continued care in 
a manner that is acceptable to them [1]. Decreasing mortality and or readmission rates, shortening 
length of stay, improving health-related quality of life, and reducing the intervention costs of people 
with chronic heart problems have commonly been examined in telephone support studies [2]. Most 
telephone support studies have focused on outcome effects. Future studies should focus on the 
process of proven interventions delivered by telephone support to people with chronic heart disease 
[2].

Heart disease is projected to be one of the three leading causes of burden of disease in 2030 [3]. It 
remained top among listed hospital discharge cases between 2000 and 2010 [4]. It is one of the most 
common chronic diseases and is associated with frequent hospital readmissions worldwide [5].

Chronic heart disease cannot be cured. It is not uncommon for people with heart disease to be 
readmitted to hospital. Being readmitted within one year after the first admission was one of the risk 
predictors of readmission for people aged 65 or over with heart disease [6]. Hospital readmissions of 
older people with chronic heart disease can be prevented if interventions are performed to address 
early signs and symptoms related to the circulatory system [7-9] and the behavioral factors can be 
adjusted [7]. 

Hospital-to-home transitions among older people require them to possess skills in self-managing 
their own medical condition. Patients are expected to comply with disease-specific interventions 
such as the adjustment of unhealthy lifestyle habits, medication and diet management, symptom 
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management and coping with the disease [10]. Self-managing of 
one’s medical condition is a proactive process [5] involving decision 
making and taking action with regard to one’s medical condition. 
The process relies on the availability of accurate health information 
and useful advice from healthcare providers. The accessibility of 
healthcare providers to community-dwelling older people should be 
efficient. 

Omaha system

There are increasing reports of the adaption of the Omaha System 
as a framework to support the delivery of care in the community. 
The system has been used for outcome measures on admission to 
and discharge from home care. Fifty-six studies were analyzed in a 
systematic review to evaluate the use of the Omaha System in practice 
[11]. Common outcome measures, including morbidity, mortality, 
satisfaction of patient and caregiver, and healthcare cost, were found 
to be effective. Little is known on the process of care. 

Patient problems are categorized according to the system, which 
has 4 dimensions: environmental, psychosocial, physiological and 
health-related behaviors [12]. Each problem has a cluster of signs 
and symptoms that are unique to that problem. Interventions were 
identified according to 4 areas: Teaching, Guidance, and Counseling 
(TGC); Treatments and Procedures (TP); Case Management (CM); 
and Surveillance (S). TGC refers to activities designed to provide 
information and encourage self-managing action and coping. TP 
refers to practical activities such as relieving? People’s signs and 
symptoms, prescriptions of medication, resistive exercises, and so 
forth. CM refers to activities that guide people toward the use of 
appropriate services. S refers to activities that monitor and identify 
people’s status in relation to a given condition.

Main Study
A transitional care program for community-dwelling old people 

with chronic health problems was evaluated [13]. The intervention 
nurse visited old people after the index admission. Readmission rates, 
quality of life, self-efficacy and global health condition were used to 
measure the effect of the transitional care program among older people 
discharged from hospital. The participants were randomized into three 
groups: an intervention group (home visit and telephone follow-up), 
a call group (telephone follow-up) and a control group (usual care). 
The transitional care model employed home visits and telephone calls 
to assist the delivery of interventions in the study, using the Omaha 
System as a framework for documentation. The intervention nurse 
conducted assessments and interventions based on the system. The 
interaction of older people with the intervention nurse facilitated the 
conduct of health assessments during home visits. The conveyance 
of health advice was maintained through follow-up with the older 
people via telephone. The collective methods had a significant effect 
in improving self-efficacy and quality of life and reducing hospital 
readmission. Significance differences in readmission were found 
between the intervention and control groups. Lower readmission 
rates were found in the intervention and call groups, but not in the 
control group. Older people in the intervention and call groups also 
benefited from the program. Among the participants who were living 
with different chronic diseases, most had chronic heart disease. A 
better understanding of the process of telephone support for the 
participants might contribute to advancements in the provision of 
transitional care. 

Objective

This study used the data collected from our original study, which 
examined the effect of nurse follow-up after patient discharge from 
hospital for transitional care. The previous study had no plan to 
analyze the process of nurse-patient interaction during telephone 
follow-up. Our preliminary examination of the data suggests that 
there is value in exploring the interaction between nurses and older 
people with heart problems during telephone follow-up [13]. Using 
the Omaha System as a guide to assess, intervene and evaluate the 
intervention provided, the study nurse could follow up with the 
participants by telephone. The aim of the paper is to understand the 
problems identified and interventions implemented by nurses during 
telephone follow-up with community-dwelling older people with 
chronic heart problems. 

Methods

This was a secondary analysis of the data collected in the main 
study. The data included 34 sets of audio recordings from 17 
participants with heart disease during their telephone follow-up. 
The audio recordings were transcribed and written on a worksheet. 
The text contained in the transcript of the interaction between the 
intervention nurse and the participants was divided into units. A 
‘unit’ was defined as the smallest phrase containing a single idea. 
A total of 1070 units were identified. Each unit was determined 
using the Omaha System. Twenty-one problem identification and 
intervention classifications were analyzed in each call of the study. 
Members of the coding team met and read through the transcripts 
in order to fully understand them. Members included a professor 
with expertise in transitional care, a lecturer whose previous study 
had included telephone follow-up, and a research assistant who had 
been trained in transcription based on the Omaha System. Inter-
coder reliability was monitored. Several meetings were held to ensure 
a common understanding of the units. The potential difficulties of 
transcription were also discussed during meetings. During content 
analysis, each unit was assigned to domains and subcategories of 
problems, categories and intervention targets. Random checks on 
the coding of selected samples were conducted to ensure inter-rater 
reliability. Direct agreement among members was maintained at 
between 97% and 100%.

Results
The age range of the participants was from 62 to 91 years old. The 

time spent on the initial call ranged from 4 minutes to 51 minutes and 
20 seconds. On the final call, the time spent ranged from 3 minutes 
and 23 seconds to 45 minutes and 40 seconds. 

Problems identified at initial and final calls

There were 82 problems identified among the participants that 
required intervention at the initial and final calls in this study. At 
the initial call, circulation was the most frequent problem identified. 
It accounted for 32%, followed by nutrition (25%) and medication 
regimen (18%). Physical activity and healthcare supervision were 
equal, each mentioned by 5% of participants. At the final call, 
circulation was the most frequent problem, accounting for 36% of the 
problems identified. Nutrition and medication regimen accounted 
for 12% and 11% of the problems respectively. Bowel function 
accounted for 9% and healthcare supervision for 8% of the problems 
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identified by the heart patients at the final call. Table 1 shows the 5 
most common problems identified at the initial and final calls via 
telephone during follow-up. 

Signs and symptoms of problems identified at initial and 
final calls

A total of 646 signs of problems were identified at the initial 
call. The common signs and symptoms of circulation problems were 
edema (cited 74 times), blood pressure (48 times) and irregular heart 
rate (25 times). The potential risks of not following the recommended 
nutrition plan (69 times); the lack of established standards for daily 
caloric/fluid intake (19 times); and overweight: adult BMI 25 or more 
(14 times) were the common signs and symptoms related to nutrition 
problems of participants in the study. The potential risk of not 
following the recommended dosage/schedule was the major problem 
of the medication regimen, sedentary physical activity (24 times) and 
healthcare supervision (22 times) of the participants identified at the 
initial call. 

At the final call, 424 signs of problems were identified. High blood 
pressure (40 times) and edema (33 times) were the common signs and 
symptoms related to circulation problems. The potential risk of not 
following the recommend dosage/schedule (41 times) was a concern 
in terms of the medication regimen. The potential risk of not following 
the recommend nutrition plan (25 times) was a concern with regard 
to nutrition. The frequency of most of the signs and symptoms was 
reduced at the final call, except in the cases of healthcare supervision 
(25 times) and bowel functions (34 times). Constipation was the 
common problem of bowel function identified at final call. Table 2 
presents the common signs and symptoms identified at the initial and 
final calls. 

Category of intervention identified at initial and final calls

Problems identified at the initial and final calls were addressed 
by 4 categories of intervention. The number of interventions for 
the participants totaled 1072 at the initial and final calls. 60.4% of 
interventions were reported at the initial call, while 39.6% were 
reported at the final call. Surveillance was the major intervention 
implemented. Teaching, guidance and counseling was the second 
most frequent intervention type provided at the initial and final 
calls. Figures 1 and 2 illustrate the frequency of the interventions 
implemented for the top 5 problems at the initial and final calls 
respectively. 

Table 1: The top 5 problems identified using the Omaha System at initial and 
final calls.

Domain Problem Rank (Frequency)

Initial Call Final Call

Physiological Circulation 1 (180) 1 (136)

Health-related behaviors Nutrition 2 (141) 2 (46)

Health-related behaviors Medication regimen 3 (100) 3 (43)

Health-related behaviors Physical activity 4 (30) # (23)

Health-related behaviors Healthcare supervision 5 (29) 5 (29)

Physiological Bowel function ^ (21) 4 (36)

Sub-total (501) (313)

Others (145) (111)

Total (646) (424)

^ Ranked 6th in initial call

# Ranked 7th in final call

Figure 1: Frequency of interventions for the top 5 problems at initial call.

Figure 2: Frequency of interventions for the top 5 problems at final call.

Table 2: The top 5 problems identified, with signs and symptoms at the initial 
and final calls.

Problem Signs and symptoms Frequency

Initial call Final call

Circulation Edema 74 33

High blood pressure 48 40

Irregular heart rate 25 6

Nutrition Non-compliance with nutrition plan 
(potential) 69 25

Lacks established standards for 
daily caloric/fluid intake 19 6

Overweight (BMI > 25) 14 1
Medication 

regimen
Non-compliance with medication 

regimen (potential) 90 41

Physical activity Sedentary lifestyle 24 17
Healthcare 
supervision 22 25

Bowel function Constipation 19 34
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Linking of interventions with the top 5 problems

Surveillance was most frequently linked to problems of circulation, 
nutrition, medication regimen and physical activity at initial and final 
call. Teaching, guidance and counseling participants was the second 
most frequently linked to all the top problems at both calls, except the 
problem of healthcare supervision. Table 3 illustrates the frequency of 
the interventions used to address the identified problems.

Telephonic assessment algorithm

The existing data identified the positive contribution of 
intervention nurses in empowering older people with chronic heart 
problems to take part in actively managing their heart condition 
in the long term. Among the identified problems, 5 were identified 
as the common primary needs of people living with chronic heart 
problems. The reporting of common signs and symptoms of the 
primary problems and their related interventions shed some light 
on the development of an efficient telephonic assessment algorithm. 

Figure 3 shows the focused telephonic assessment algorithm for 
people with chronic heart problems. 

Discussion
The interaction between the intervention nurse and the older 

people in the study worked effectively. They shared problems and 
interventions during the calls. The establishment of a therapeutic 
relationship between the participants and the intervention nurse 
by telephone not only reduced dropout rates but also increased the 
participants’ compliance with the interventions. Mutual agreement 
regarding the calling time to suit the participants’ preferences was 
essential to ensure a good response rate for the telephone follow-
up. Other strategies for establishing a therapeutic relationship by 
telephone included having the nurse give her/his own name and the 
name of the institution, greeting the participant by name, conscious 
use of tone, rate and volume of voice, and the appropriate use of 
language [14]. The intervention nurse checked with the participants 
consistently to ensure mutual understanding of the problems 
identified. This strategy enabled the nurse to offer the best possible 
care for the next call in the study. 

Care process using the Omaha System as a framework

Circulation was the only physiological problem among the top 
problems identified at the initial call. It was prioritized as the top 
problem identified and addressed by the intervention nurse. The most 
frequently identified signs and symptoms of poor circulation were 
edema, high blood pressure and irregular heart rate. These signs and 
symptoms are commonly associated with increased risk of hospital 
readmission [15]. Nutrition, medication regime, physical activity and 
healthcare supervision were problems of health-related behaviors 
that were found to occur the most frequently at the initial and final 
calls. A different rank order of physical activity was found at the final 
call. The ranking of the health-related behaviors problem of physical 
activity was beyond the top 5 problems. Older people agreed that 
telephone calls encouraged them to stay physically active [16]. 

Figure 3: Focused telephone assessment for people with chronic heart 
problems using the Omaha System.

Table 3: The top 5 problems identified with interventions used at initial and final 
call.

Domain Problem Intervention Frequency

Initial call Final call

Physiological Circulation TGC 61 37

TP 8 6

CM 2 4

S 108 89

Total 179 136
Health-related 

behaviors Nutrition TGC 42 1

TP 0 1

CM 0 1

S 99 26

Total 141 46
Health-related 

behaviors Medication regimen TGC 23 13

TP 7 1

CM 1 1

S 69 28

Total 100 43
Health-related 

behaviors Physical activity TGC 11 7

TP 0 1

CM 0 0

S 19 11

Total 30 23
Health-related 

behaviors
Healthcare 
supervision TGC 6 2

TP 1 0

CM 12 17

S 10 10

Total 29 29

Category of Intervention: Teaching, Guidance, and Counseling (TGC); 
Treatments and Procedures (TP); Case Management (CM); Surveillance (S)
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Results demonstrated an improvement in the identified problems 
after four telephone follow-ups. Although there were similar findings 
regarding the common problems identified at the initial call and 
those that had been addressed but still occurred at the time of the 
final call, the frequency of occurrence of the problems was found to 
have decreased. The frequency and duration of the telephone follow-
up were optimal.

Care for a chronic medical problem requires numerous 
interventions. The success of the interventions requires a clear 
focus on implementation, commitment and the ability to make 
planned decisions to modify the intervention [17]. The decision-
making process includes problem classification and intervention 
identification. Clinical judgment about whether people with chronic 
heart problems are progressing toward achieving their goals relies on 
data gathered. Gathering data is a continuous process. The Omaha 
System acts as a tool to guide the process of care by documenting 
the assessment, intervention and outcome evaluation. Problem 
identification includes 4 levels: the domains, problems, modifiers and 
signs and symptoms of the problem. In this study, the intervention 
nurse gathered relevant evidence before determining and prioritizing 
the problems requiring intervention. Records systematically facilitated 
the process of telephone follow-up [18]. She made use of the Omaha 
worksheet for documenting the care provided. Documentation of 
care makes visible the clinical judgment of the intervention nurse, 
highlighting the link between evidence of care and its outcomes. 

Surveillance as the first line of intervention

Surveillance was the most frequent category of intervention, 
followed by teaching, guidance and counseling as the second most 
frequent category of intervention provided to the participants in 
this study. The findings were consistent with those of other studies 
[19,20].

The intervention nurse monitored care and compared changes 
over time. Problems of circulation and nutrition were addressed 
by surveillance in most other studies [19]. In this study, potential 
noncompliance with the medication regime and physical activity were 
also addressed by surveillance. The risk factors for noncompliance 
with a medication regime included inadequate reading skills and 
poor visual acuity of medication labels. Such factors affecting the 
compliance of older people were consistently identified in another 
study [7]. In our study, the telephone acts as a tool to deliver verbal 
cues to older people regarding their diet regimen and medication 
compliance. Regular verbal cues could increase compliance behavior 
among older people [21] and encourage them to engage with their 
primary care providers [22]. The empowerment of older people 
in monitoring the signs and symptoms of their own circulation 
problems was found to be associated with reduced risk of hospital 
readmission [23].

Improving health-related behavior via structured telephone 
support

Teaching, guidance and counseling were commonly adopted 
by the intervention nurse in order to improve the health literacy of 
participants with chronic heart problems in our study. Low health 
literacy has been indicated as a risk factor for poor health-related 
outcomes and increased health service utilization, such as accident 
and emergency visits and hospital readmissions [24]. Another study 

suggests that repeated teaching and counseling provided by a nurse 
empowered lifestyle modifications and self-management of people 
with heart disease, reducing unnecessary utilization of hospital 
services [25]. In our study, the intervention nurse adopted an easily 
understandable approach to explain the relationship between heart 
dysfunction and the presence of circulation problems. Actions and 
side effects of medication, restriction of fluids with the presence of 
pitting edema, avoidance and recommended diet, and recommended 
physical activity were the common prescriptions in the domain of 
TGC. Confidence in the self-management of one’s own health can 
be promoted.

Standardization of telephone care process

Comprehensive documentation of care provided using the 
telephone facilitates decision-making and the implementation of 
interventions based on identified problems. A telephonic assessment 
algorithm for people with chronic heart problems was formulated 
using the Omaha System in this analysis. Prediction of the level of risk 
could be linked to the related categories of intervention. Common 
lifestyle interventions that are associated with a reduced risk of heart 
problems, such as maintaining body mass index, limiting salt intake, 
and being active during one’s leisure time [26], were included in the 
protocol. 

Possibility of using information technology

People with chronic heart disease often experience a wide 
range of related symptoms that require immediate attention. Rapid 
response to those signs and symptoms of worsening heart problems 
during telephone follow-up is vital after index hospitalization. 
Subjective symptoms were detected and addressed by telephone in 
our study. Older people who are unable to report their symptoms 
precisely might not benefit fully from telephone follow-up. There is 
an increasing number of studies on adopting health technology to 
assist in the health surveillance of older people in the community. 
The application of technology in health plays a significant role in the 
continuum of care [27]. Further study should be conducted on the 
effect of adopting store-and-forward technologies with telephone 
follow-up. 

Conclusion
In this study, the telephone was used as a medium for providing 

an immediate response in symptom management and in promoting 
compliance with health-related behavioral problems. The analysis 
not only enriches our knowledge of the common nature of problems 
encountered by older people with chronic heart disease after index 
hospitalization, but also increases our understanding of interventions 
in response to common problems identified during telephone follow-
up. The body of knowledge can advance the continued care provided 
to people living with chronic heart disease in the community. Further 
study on the integration of low and high technology could enhance 
the health surveillance and counseling of older people with chronic 
heart disease.
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