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ORIGINAL ARTICLE

The Effect of Three Methods of Follow-up (Short Message
Service SMS, Telephone and Regular) on the Quality of Life
in Heart Failure Patients

Introduction: Modern methods and telemonitoring manage care and
control of chronic diseases has improved, meanwhile, the hospital uses
traditional methods to teach their patients.

Purpose of Study: The purpose of the study was to compare the
effectiveness of three methods of follow-up (SMS, telephone and regular
follow up) on the quality of life in heart failure patients.

Methods: In the randomized clinical trial, patients with heart failure
admitted to Emam Ali and Emam Reza hospitals were selected. The patients
or dependent relatives of the patients had used mobile phones and text
messages with a written consent participated in the study. With a
convenience sampling the patients selected and patients randomly assigned
to three groups of SMS, telephone and regular follow-up, respectively. Each
patient was assessed before and in the first, second and third months after
discharge, respectively. To collect data, the Minnesota Living with Heart
Failure Questionnaire was used. The data were analyzed with software SPSS
VER19 by paired t test, repeated measure ANOVA and curves.

Finding: Twenty five patients assigned to each group. Therewere not
statistically significant differences between the quality of life of the telephone
follow up before and the first, second and third months, as well as in the
regular followup (36x12.6, 41.7+14.4, 365=135 and 36x=13.2,
respectively) and also there wasn'’t significant difference between before
discharge and after 3 months in regular follow up (3817 vs. 39.7+17.7)
In the follow up via SMS, there was a significant difference between the
quality of life before and in the first, second and third months (49.621.5,
43.9%16.6, 39.1+13.8 and 38.4+12.6 respectively).

Conclusion: Because the heart failure patients need different education
and follow up, the result of this study showed that SMS follow up can
promote the patients’ quality of life, but telephone and usual follow up
didn’t change the quality of change in heart failure patients. Hence, follow
up by SMS may be considered in these patients.

Keywords: Heart failure, Short Message Service, Quality of Life,
Telephone Follow-Up.
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INTRODUCTION

Heart failure is a complex clinical syndrome that, due to
ventricular dysfunction, the heart is unable to pump blood
to the body (1). Signs and symptoms include fatigue;
limitations on activities, lung congestion, edema, shortness
of breath, and the symptoms gradually affect the
performance of daily life (2). Heart failure is one of the most
common chronic diseases Progressive and life-threatening to
an increased rate of hospitalization, reduced life expectancy
and poor quality of life, as well as imposing a heavy burden
to family and society (3).

The cost of treatment due to frequent admissions covers the
important part of the health costs of different countries (4).
The cost of the disease is estimated at $32 billion in 2009 (5).
The rate of disability and mortality due to this disease and
frequent hospitalization in these patients is also high. (6).
The mortality rate due to cardiovascular disease in Iran is
higher than the global statistics (38 %). In fact, heart failure
is the most commonly used medical services among other
heart conditions, and the rate of re-admission after six
months is approximately 44 % (7). The annual cost of heart
failure is two percent of the total British health budget, and
one out of every four discharged patients is re-admitted
within three months (8). The reason for this is the lack of
compliance with the drug, diet, and lack of sufficient
knowledge and skills to take care of its own. This problem
can be prevented using educational interventions. Learning
to manage chronic conditions, constitute the basis of self-
care. Self-care is very important in congestive heart failure
since most health care for these patients away from
the healthcare team is monitoring. (9, 10) .

After discharge, they often develop symptoms and
complication, because the hospital has little opportunity to
educate patients. Follow-up care after discharge is essential
for self-care education. Follow-up care makes (make a better
relationship) between members of the healthcare team and
the patient and increase confidence in the patient(11).
Based on the results of a study with a self-care plan, re-
hospitalization and treatment costs have decreased and
survival rates and quality of life have increased(12). Social
support (family and social networks) has a positive effect on
self-care behaviors. Follow-up the diet and medication is an
important parameter in treating heart failure patients (6).
After hospital discharge, these patients require optimal
disease management and proper nursing care. Recent
modern methods, telemonitoring care management and
chronic diseases' management has improved, which reduces
the number and frequency of hospitalization days and the
occurrence of emergency conditions for the patient (13).
Phone and SMS follow-up is an inexpensive and easy,
organized health care interventions which provide
information to chronic patients by providing counseling,
patient assessment, emergency support and disease
management, which helps to have an independent life and
change lifestyle, such as changing diet, exercising, following
a diet therapy and improving the quality of life and self-
efficacy of the patient. Based on these follow-ups, the
diagnosis and follow-up of the doctor's instructions can be

managed. It can also be interpreted as heart rate, blood
pressure, and blood sugar levels and helped with early
diagnosis of complications in emergency situations (14). This
care reduces re-hospitalization, mortality, and medical
expenses. According to the International Council of Nurses,
the use of communication technologies in nursing care of
patients has improved, and telephone care eliminates
barriers and time and space constraints for medical staff(3).
Nurses can use fixed-line, SMS, and email for self-care in
chronic patients. Thetwo interventions including phone and
SMS are the same, but completely separate and the
consequence of using either of these interventions is
reported separately (15). Telephone follow up goals include
increasing compliance with the diet and reducing the
patient's stress during discharge through training. (11) The
short message service advantage is that patients are able to
communicate with their nurse and doctor at any location and
time, exchange information, ask questions and get advice
from them (16). Patients can also be educated through these
communication pathways, and nurses can diagnose a
patient's problem and provide a solution. As well as patient
self-care and problem solving encouraged to participate in
the program (17). However, training patients is a common
traditional method which this method, despite raising the
knowledge of individuals, has little clinical value (18).
Mobile communications provide an opportunity for care to
exit from the monopoly of hospitals and transmitted to the
daily living environment for patients and as a supportive and
reminder tool to encourage patients to be more involved in
their health plans (19). While highlighting the benefits of
both methods of follow-up patients, two systematic reviews
have expressed different opinions (15, 20) The results of the
study by Ferrante et al. indicated that telephone education
for three years reduced the mortality and hospitalization of
these patients. It was also improved in accordance with the
dietary regimen, diet and daily weighing (21). Also, the
results of the study by Kannisto et al. showed that the use of
mobile phones and SMS in training of chronic patients
increases the follow-up of the diet, the timely use of drugs
and the positive attitude to treatment (22). In another study
by Ditewiget al., the effect of self-care intervention reduced
mortality and increased the quality of life, but there was no
significant statistical relationship (23). In this context, the
present study aimed to compare the efficacy of three
methods of follow-up (SMS, telephone, and regular follow-
up) on the quality of life among heart failure patients.

METHODS

This randomized clinical trial study was conducted
randomly. The study population consisted of heart failure
patients referring to Imam Ali Hospital and Imam Reza (AS)
in Kermanshah.The study lasted from June 2013 to
November 2014. Participants were selected by simple
sampling, but randomly divided into three groups of SMS
follow-up, follow-up, and regular follow-up.To calculate the
sample size, the formula for calculating the sample size for
comparing the two societies with a confidence level of
z=1.96, the test power was 1.28 and the mean of group 1
was58.4 and the mean of group 2 was 32.5 and the standard
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deviation of group 1 was 17.7 and the standard deviation
of group 2 was 17.5 (21). In each group, at least 10 people
and 20% more were estimated for the loss of specimens, 12
were calculated, and according to the availability of
samples, 25 in each group, 75 patients were evaluated in
the three groups. The criteria for entering them into the
study include: using the patient or one of his companions
from mobile and text messages, completing written
consent, having a functional level of 2 and 3 according to
the American Heart Association category, having no work
experience in health care centers, diagnosis of heart failure
and discharge fraction was less than 40%.

Patients who were reluctant to continue studying, either re-
admitted or died during the study were excluded.The data
collection tool was Minnesota Living Quality Heart Failure
Questionnaire (MIQ).This questionnaire was designed to
provide information on the quality of life of patients with
heart failure and contains 21 questions, each question being
scored on a Likert scale of 0 to 5.The zero number indicates
no response (the best case), and the number 5 represents
very high (the worst case).For instance, in a question, does
the disease cause breathlessness? For No Answer, the score
is zero and very much gets a score of five. Scores range from
0 to 105 points.Whatever the total score is higher indicate a
lower quality of life. This questionnaire has a high reliability
and validity over other existing questionnaires. Its validity is
confirmed by content validity method and its reliability is
confirmed by using the test-retest method and with Pearson
correlation coefficient (r = 0.86).The cutting points of
quality of life questionnaire with Minnesota heart failure
were rated as scores below 24 (good quality of life), score 24
to 45 (mean quality of life), scores greater than 45 (poor
quality of life) (24).In this study, the equivalence method was
used for confirmation of reliability and this questionnaire

was completed with (Quality of Life in Severe Heart Failure
Questionnaire) for 20 patients and the Pearson correlation
coefficient was 0.91.

To collect information, patients who were hospitalized for
heart failure were identified and in agreement with the
department on the day of discharge, the interviewers after
explaining the purpose of the study to patients and their
companions received written consent from them and entered
the study. Then, the quality of life questionnaire was
completed and clinical and vital signs were recorded. In the
SMS follow-up group, patients' cell phones were trained in
terms of access to the Persian menu and if necessary on how
to use SMS service.Also, one of the text messages was sent to
the patient. In the follow-up group, a phone call was made for
3 months, which was twice a week in the first month and in
the second and third months, once a week, between 8 a.m. to
9 p.m. for 10-20 minutes. The calls were conducted by the
researcher (first author) with the patient or patient carer.
During the conversation, while providing recommendations
and asking the patient's condition, the questions were also
answered. In the SMS follow-up group, text messages were
sent daily to 100 characters a sday, six days a week for the first
month, and then twice a week during the last two months by
the researcher (first author). At the beginning of the study and
at the end of the first, second and third months, the Minnesota
Quality of Life Questionnaire was completed by phone for the
patients in the SMS and telephone follow-up groups.

The content of phone conversations and messages with the
extraction from manuals, books and magazines included
assessing dietary and pharmaceutical regimens, physical
activity as well as signs of exacerbation of infertility. Ability to
answer questions in SMS and phone conversations were
considered.In non-intervention group, patients received
only routine discharge training.At the end of the study, a

Table 1. Demographic characteristics of participants in the research in three follow-up groups
Grou Telephone follow- The result of the
variable P sms follow-up P up Regular follow up statistical test
Illiterate 9 (39.2%) 18 (75%) 12(48%)
Elementary 6(26.1%) 4(16.7%) 7(28%)
Education level Guidance s 6(26.1%) 2(8.3%) 4(16%) *P<0.6
High school 1(4.3%) - 2(8%)
Higher than diploma 1(4.3%) - -
Divorced 2(8.7%) 1(4.2%) 5 (20%)
marital status Married 19(82.6%) 16(66.6%) 18(72%) *P<0.4
Single (widow) 2(8.7%) 7(29.2%) 2(8%)
Less than five 14(60.9%) 12 (50%) 21 (84%)
hundred tomans
Between a half to one
Income million tomans 9(39.1%) 9(37.5%) 4(16%) U
More than one
million tomans - 3(12.5%) -
Free 3(13%) 5(20.8%) 3(12%)
Unemployed 4(17.4%) 1(4.1%) 1(4%)
Job Employc?e 2(8.7%) - 1(4%) *p<0.1
Housewife 6(26.1%) 15(62.5%) 14(56%)
Farmer 6(26.1%) 3(12.5%) 3(12%)
Retired 2(8.7%) - 3(12%)
*Kruskal Wallis Test
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questionnaire was completed for patients. Completion of the
questionnaire at the end of the first and second months
could have made patients sensitive to the study and
disturbed with the results, so at the end of the first and
second months, no questionnaire was completed in this
group.In this study, written informed consent was obtained
from all participants and the Ethics Committee License was
also received before registration at the Iranian Clinical Trial
Center.

The data were collected and coded using SPSS / VER19
software and Kruskal Wallis test, Kolmogorov Smirnov,
paired t-test and ANOVA with repeated measures, analysis of
variance and independent t-test were analyzed. It should be
noted that during the study due to death, three of the
participants were excluded so that the statistical analysis was
performed on 72 subjects. (23 in the SMS group, 24 in the
telephone group and 25 in the control group).

FINDINGS

Patients in both groups were homogeneous for all
demographic characteristics and disease (Table 1). Of the 24
participants in the telephone follow-up group, there were 9
men (37.5%) and 15 women (62.5%); among the 23
participants in the follow-up group by SMS there were 17
men (73.9%) and 6 women (26.1%), and in the regular
follow-up group, there were 11 men (44%) and 14 women
(56%). The mean age of participants in the SMS group was
59.7 = 6.4; in the follow-up group via telephone was 60.42
* 6.9; and in the regular follow-up group was 67.9 = 11
years. The mean number of admitted patients in the
telephone follow-up group was 1.58 = 1.5 and in the SMS
follow-up group was 2.1 = 1.5 and in the regular follow-up
group was 2.3 £ 1. 3.

The total score of the quality of life questionnaire was
compared before intervention and at the end of the first,
second and third months in SMS and telephone follow-up
groups as well as in the regular follow-up group (Table 2).
The results of t-test showed that there was no significant
difference between the pre intervention and the end of the
third month in the regular follow-up group.

The results of analysis of variance analysis with repeated
values showed that there was a significant difference between
the intervention group and the first, second and third
months in the follow up group (p <0.0001). However, there
is no significant difference between the pre-intervention and
the first, second and third months in the telephone follow-
up group.

The trend of changes in mean quality of life scores in the two
groups of follow-up, telephone and SMS follow-up showed
that the SMS follow-up group showed a downward trend
(improved quality of life), while in the telephone follow-up
group at the end of the first month, scores increased
(worsening of quality of life)and did not change much at the
end of the second and third months (Figure 1).

DISCUSSION

The findings of the study showed that SMSfollow-up led to
an increase in quality of life indicators, but this increase was
not significant in the phone follow-up group. The present
study is consistent with the results of a study by Albert and
et.al in 2014. The results showed that telephone intervention
did not have a significant effect on the reduction of re-
hospitalization and the occurrence of emergency situations.
However, it has increased the ability of patients to take care
of themselves and to seek medical follow-up (13). Contrary
to the present study, the results showed that telephone
interventions reduced stress and erosion and improved
performance in patients’ families in both groups
(intervention and control, which were discharged according
to the traditional program), but this decrease was
significantly more in the intervention group(6). Yan and et.al
in the study, with training during discharge and three times
a telephone follow up was conducted on 124 Chinese
patients. The intervention group has more compliance with
the disease and is more familiar with the factors that are
involved in a heart attack [25]. The findings are contradictory
to the results of these studies, which could be due to the type
of telephone intervention that had been contacted three
times inYan's study. There is also a cultural difference
between individuals and the level of literacy. Mosavi Far and

intervention by groups

Table 2. Comparison of mean and standard deviation of quality of life in the three groups before and after the

Group  Regular follow up
Mean £SD

Variable

Quality of life before
intervention

The quality of life of the first
month

Quality of life of the second
month

The quality of life of the third
month

The result of the statistical test
is intra-group comparison
*paired t test

** Analysis of variance with repeated values
*** Analysis of variance

****Independent t test

38.04+17

39.7+17.7

"p<0.06

SMS follow-up

Mean+SD Mean+SD test

49.6+21.5 36+12.6 ""P<0.06

43.9+16.6 41.7£14.4 *"P<0.09

39.1+13.8 36.5+13.5 “P<0.06

38.4£12.6 36+13.2 ""P<0.04
F=23.5 F=3.96

*P<0.0001 “P<0.058

The result of the

Telephone follow-up
intergroup statistical
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Mean scores of QOL
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Figure 1. Mean scores of quality of life before and after months of intervention in the SMS and telephone follow-up

group.

his colleagues in their study that examined the effect of two
follow-ups (telephone and mobile) methods on compliance
with diet regimens in diabetic patients showed that both
interventions reduced glycosylated hemoglobin levels and the
effect of both interventions was statistically similar (19). The
results of this study in the follow-up group were inconsistent
with the results of the present study. This difference could be
due to the better situation of diabetic outpatients compared with
the poor condition of patients with heart failure. In another
study by Wong et al. in 2011, in the intervention group, dyspnea
was reduced and performance improved. Also, edema, the fluid
load, and symptoms of the disease increase, but improvement in
physical performance did not increase significantly (17). The
measurement criterion is different in the present study with
Wang's study.Because the quality of life questionnaire was used
in this study, while in the Wong study, two criteria for improving
dyspnea and physical activity have been used as an intervention.
Findings from the study by Ferrante et al. Indicated that re-
hospitalization rate in the intervention group was 26% and in
comparison with the control group which was 31% there was a
further decrease, but did not have a significant effect on
mortality.Patients in the intervention group had better
indicators in the Minnesota Quality of Life Questionnaire,
whose effects remained one to three years after the intervention
(21).In the study of Scherr et al. in re-hospitalization and
worsening conditions, there was a significant decrease between
the intervention group (telephone and SMS education)
compared to the control group, but there is still a problem
using this technology for the elderly (26).In the experimental
study conducted by Wong et al. (2013), SMS education was
conducted for 2 years on 44 diabetic patients in China to
increase knowledge and moderate lifestyles.In this method, the
effect of SMS on prevention of disease, blood sugar control,
hypertension and blood pressure was investigated. However,
there was no significant difference between the control group
(routine care) and the intervention (27). The results of this
study were contradictory to the present study, which may be

due to a long two-year follow-up or a cultural difference
between individuals.

The study had limitations, including: the lack of control of
the researchers on the participants ' access to other
educational sources, Short-term follow-up (three months)
and the need for long-term follow-up, failure to follow some
participants' routines, which identified the goal of the study,
for patients to resolve the problem, and tried to encourage
them to follow the instructions and have a bias in completing
self-administered questionnaire, which will carry out
generalization of the results with caution.

CONCLUSION

The overall aim of this study was to determine the effect of
three follow-up methods (SMS, telephone, and follow-up)
on the quality of life in patients with heart failure. Patients
with heart failure, due to the nature of the disease, require
multiple training and follow-up. The results of this study
showed that follow-up of patients with SMS was effective on
quality of life of these patients, while regular follow-up and
constant telephone follow-up could not affect the quality of
life of patients. It seems that follow-up patients with SMS are
considered in the care of these patients. Considering the
effectiveness of the tele-care approach, it is recommended to
use virtual follow-up and care methods, such as the creation
of blogs and homepages, as well as SMS in the pursuit of
similar chronic illnesses, such as heart and brain strokes.
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