Jemds.com Original Research Article
INVESTIGATING INDIVIDUAL FACTORS RELATED TO READMISSION OF PATIENTS WITH TYPE 2
DIABETES- A CROSS-SECTIONAL STUDY

Valiallah Dashtpour!, Mehran Hesaraki?, Mahnaz Abavisani3, Mahdieh Sari*

IM.Sc., of Medical Surgical Nursing, Department of Nursing, Military University of Medical Sciences, Bandarabbas, Iran.
2M.D., Department of Paediatrics, Zabol University of Medical Sciences, Zabol, Iran.
3M.Sc of Medical Surgical Nursing, Neyshabor University of Medical Scineces, Neyshabor, Iran.
4M.Sc.,. of Nursing, Student Research Committee, Zabol University of Medical Sciences, Zabol, Iran.
ABSTRACT

BACKGROUND

Diabetes mellitus, especially type 2 diabetes, is one of the main threats to human health in the contemporary century, and diabetic
patients may frequently require hospitalization due to the chronic nature of their illness, that this issue causes various problems,
such as increasing economic costs. The present study was conducted in order to determine the individual factors related to
readmission of patients with type 2 diabetes in Bandar Abbas hospitals in 2017.

MATERIALS AND METHODS

The present cross-sectional study was conducted on 140 women and men with type 2 diabetes who had readmission in Bandar
Abbas hospitals in 2017 selected by convenience sampling method. Data was collected using a questionnaire from patient. Data
was analysed using statistical tests and SPSS software version 18.

RESULTS
The findings showed that individual factors (aging, occupational status, number of children, body mass index, exercise, smoking,

history of smoking and narcotics) are among factors influencing the readmission of patients with type 2 diabetes.

CONCLUSION

Individual factors, some of which are non-adjustable, increase the risk of readmission in patients with type 2 diabetes.
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BACKGROUND

Diabetes mellitus, especially type 2 diabetes, is one of the
main threats to human health in the 21st century.(1-3) Type 2
diabetes is a very common disease, which with its micro
vascular and macro vascular complications, is the major
cause of increase mortality (Three to six times) in people
with diabetes.(+-6) A large percentage of mortality in patients
with this disease is allocated to macro vascular complications
(heart attacks), as the mortality stems from cardiovascular
diseases in people with diabetes is 2-3 times more than non-
diabetic patients.(’-9) Another acute complication of type 2
diabetes is Hyperosmolar Hyperglycaemic Nonketotic
Syndrome (HHNS), which is generated gradually and over a
few days to several weeks. Insulin levels are normal in this
condition.(10.11) Display of chronic complications of diabetes
are related to high glucose levels of blood, that is why
diabetics are exposed to complications such as blindness,
heart diseases, neuropathy and nephropathy.(10.12) Personal
characteristics of patients, such as age and low quality of life,
are among the main causes of frequent hospitalization in
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diabetic patients.(1314 The study of Jiang et al. (2003), with
title of Recurrent hospitalizations in diabetic patients in five
US states, showed that despite the control of age, sex, and
clinical features, the ratio of having frequent hospitalization
in the Hispanic and non-Hispanic black races was higher with
the white one, that this trend in people who were covered by
medical care and those living in low income areas was similar
compare to each other, and the incidence of complications of
diabetes is different in various conditions which is related to
age, race, and cost payer among the patients with numerous
hospitalizations. The results of the study show that multiple
admissions are a good indicator of the type of hospital service
usage and costs in diabetic patients, and some of the
hospitalization cases due to the disease and its complications
can be prevented with quality outpatient care, which can be
lead to self-centered patient management on his disease.(15)
Estrada et al. (2009) conducted a study on the readmission
following the diabetes in young patients in Illinois in Chicago
state. The results showed that there was a significant
correlation between recurrent admissions and non-type 1
diabetes and unemployment and staying at home. The annual
income was replaced with employment status as a predictor
of socioeconomic status in people with recurrent
readmission.(16) Tsuchi Hashi et al. (2001) conducted a study
on the investigation the clinical and socio-environmental
factors affecting readmission in patients with congestive
heart failure, with the aim of looking the demographic clinical
and socio-environmental factors affecting readmission in
Japan. In this study, factors such as age, sex, aetiology, disease
class, discharge fraction, previous hospitalization due to
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congestive  heart failure, hospitalization  duration,
accompanying diseases, drugs and socio-environmental
factors including occupation, financial resources, living alone
and patients’ follow-up were evaluated. The results showed
that in one year, 35% of patients (81 people) were
hospitalized again.(17) Tzahibi et al. (2011) conducted a study
on the reasons for patients' readmission in al-Zahra hospital
in Isfahan. Findings of the research indicate that various
factors can be involved in readmitting patients to the
hospital, the most important of which can be mentioned in
three areas of factors related to the patient (age, smoking),
clinical factors and hospital factors.(18) Arab et al. (2010)
conducted a study on investigation the causes of readmission
in the hospitals of Tehran University of Medical Sciences. The
results showed that the most renewed referrals were in over
60-year old ages and the most important reasons for re-
referencing in the second and third follow-up were treatment
complications and relapse, which may indicate incomplete
treatment in previous visits, disregard of treatment protocols,
non-standard facilities and hospital facilities.(19 The rate of
readmission of diabetics in childhood is 5 times that of
normal people and in adolescence 2.5 times that of normal
people.20) Inadequate access to medical care and the
difference in presenting the quality of care provided to
diabetic patients leads to readmission of patients.(21)
Readmission in patients with diabetes is about 30% in one
year according to the patient’s age and the stage of disease,(”)
with each year of more affected to diabetes, 26% increase the
risk of readmission.(16) In recent years, re-admission after
hospital discharge can be used as a marker for assessing the
quality and efficiency of hospital care levels for many clinical
conditions.(1718) Investigating the causes of re-referrals to
hospitals is one of the important issues of the actual use of
hospital beds and the actual exploitation of hospital facilities.
Short-term hurriedly discharging of the patient from the
hospital will reduce the cost of treatment for the medical
center and increase revenues for equity holders and
physicians in the merit pay system, but accelerated discharge
may increase re-referrals of patients due to treatment
deficiency, infection or incorrect diagnosis and due to lack of
attention to the necessity of monitoring the treatment of the
patient instead of promoting the health, has led to decrease it
and, in this way, the goal of promoting the health, decreasing
the patient’s pain the patient is sacrificed for the material
interests of medical group.(22) Therefore, the present study
seeks to answer this problem that which are the most
important individual factors associated with the re-admission
of type Il diabetic patients in Bandar Abbas hospitals in 2017.

MATERIALS AND METHODS

The method of this research has been cross sectional study.
The research population includes patients with type 2
diabetes who have readmission in Bandar Abbas hospitals in
2017. In this research, the convenience sampling method was
used that is the researcher after obtaining permission from
hospital authorities by referring to the hospitals of Bandar
Abbas in three shifts in the morning, evening and night
during the 6 months (From the beginning of July 2017 until
the end of December 2017), and with gaining consent from
the patients, selected all patients who have had readmission
due to diabetes or complications of type 2 diabetes, and chose
140 patient with readmission using the sampling formula and
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taking into account the minimum of the readmission per year
(10%).0> &16) The conditions for entering the study were:
being aware and able to answer the questions, being
readmitted due to diabetes or its complications in one of
hospitals in Bandar Abbas during the study period, at least
one year from the diagnosis of their disease being obviously
past, willing to participate in the study. The data collecting
instrument was a questionnaire of 13 questions related to
individual factors that was made by the researcher and
content validity method was used to determine the validity of
the questionnaire. That is after studying different books and
articles, the data collection form was prepared and was
evaluated and judged by 6 faculty members of the Faculty of
Nursing and Midwifery of Islamic Azad University, Isfahan
branch (Khorasgan). After collecting comments, the required
changes were considered in that and the mentioned
instrument was used. To determine the reliability of the
questionnaire, a test-retest method was used. That is at first
the questionnaire was completed by 10 patients with type 2
diabetes who were re-admitted and then again, one week
later, the questionnaires were completed by these patients
and the reliability of the instrument was confirmed with a
correlation coefficient of over 0.86. Collected data analysed
using SPSS v 18. To describe the demographic characteristics,
descriptive tests (percentage, frequency and mean) were
used. A chi-square test was used for assessing the
relationship between number of readmissions and
demographic characteristics or risk factor. This study was
approved by the Ethics Committee of Azad Khorasgan
University where the study was conducted.

RESULTS

According to the results, the highest number (86) was for
women in terms of gender. The highest percentage of
readmission in the female group (48%) is for those who have
had the history of once-in-time readmission and in the male
sex group (53%), is for those who have had the history of
more than two times of readmissions. (Table 1, Figure 1, 2)

Readmission Rate p-
Value
. More than
Variables Once Twice Twice
N|%| N | % N %
. | Female | 42 | 49| 15 | 17 | 29 34
(]
= 0.3
S| Male | 16 30| 9 | 17| 29 | 53
§ Married | 44 | 40 | 19 | 18 | 46 42
s | Single | 4 | 67| 1 | 17 1 16
Z | widow | 5 [33] 4 [27 ]| 6 | 40 | o1
é‘e Other | 5 |50 0 [ 0 | 5 | 50
30-39 | 17 | 68| 3 | 12 5 20
g 40-49 | 16 | 41| 7 | 18 | 16 41
<
50-59 | 11 | 32| 6 | 18 | 17 50 0.01
60> 14 | 34| 8 | 19 | 20 47
Table 1. Frequency Distribution of Patients according to
Individual Factors and Number of Readmissions
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Figure 1. Gender of Participants
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Figure 2. Age of Participants

However, the statistical results of Chi-square test shows
that there is no significant relationship between gender and
readmission (p=0.05 and X2 = 7.23). The table also shows that
in terms of marital status the most frequent (109) was
related to married people. In married people, the highest
percentage of readmission (42%) is for those with the history
of more than two times of readmission. While in single
individuals, the highest percentage (67%) is for those with a
history of once-in-time readmission. However, the results of
Chi-square statistical test shows that there is no significant
relationship between marriage and readmission (p=0.05 and
X2 = 5.24). Also, in terms of age, most of the subjects (41)
were over 60 years old. In the age group of 30-39 years, the
highest frequency (68%) is for individuals with a once-in-
time readmission history, while in the age group over 60, the
highest frequency (47%) is for those with a history of more
than two times of readmission. Chi-square statistic results
shows that there is a significant relationship between age and
readmission (p<0.05 and X2 = 0.19).
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Number of
Readmissions p.
More | Total Value
Variables Once | Twice | than
Twice
N|%|N|%|N|%|N|%
Illiterate |14|45| 3 [10|14|45]|31(100
~ |Elementary|12]37| 4 /13|16 |50]32]100
.S |High School| 3 |13| 7 [30]13|57]23]100
§ Diploma |20[{56| 6 |16]10(28|36|100
2 Bachelor | 7 |[50| 3 [21] 4 [29]14]|100| 0.12
Higher | 5 1501 1 |25] 1 |25/ 4 |100
Bachelor
Housewife |34|51|12|18|21|31| 67100
Worker [ 3|33/ 0]0] 6 [67] 9 (100
- Employee |13|57| 3 |13]| 7 |[30]23]100
o Retired | 2|33] 3 |50] 1 |17] 6 |100
Farmer |2 [25]| 1 [13]| 5 |62| 8 |100
Freejob | 3 |16| 4 [21[12|63]|19(100| 0.03
Unemployed 1 |13] 1 [13] 6 |75] 8 |100
- 1-2 16|41| 9 24|14 |35|39(100
[5)
5 3-4 21(42| 9 |18]|20(40|50|100 0.01
g 56  |14|58| 5 |21| 5 |21|24|100
6 > 7126/ 1]4]19]70]|27[100

Table 2. Frequency Distribution of Patients according to
Individual Factors (Education, Occupation and Number of
Children), and the Number of Readmissions

According to Table 2, in terms of education, the highest
number of frequencies (36 people) was for those with
diploma. The highest frequency percentage of readmission in
illiterate people (45%) is seen both in those with one
readmission history and in those with history of more than
two times of readmissions. The highest percentage of
frequency in the groups of diploma (56%), bachelor (50%)
and higher than bachelor (50%) is seen in individuals with a
once-in-time re-admission history. The highest frequency in
individuals with primary education (50%) and diploma
(57%) has been seen in people with more than twice of
readmissions. Chi-square test shows that there is no
significant relationship between education level and re-

admission (p=0.05 and X2 = 20.07). The table also shows that

in terms of employment status the highest number (67
people) was in house keepers. The highest frequency is
observed in housekeepers (50%) and employees (56%) in
the group of people with the history of one-time readmission
and the highest frequency of the unemployed (75%), worker
(66%), farmer (62%) and freelancers (63%) in people with a
history of more than twice of readmission history. The results
of chi-square statistical test show that there is a significant
relationship between occupations and re-admission (p<0.05
and X2=40.83). In terms of the number of children, table 2
also shows that the highest frequency (50 people) was for
those with 3 to 4 children. The highest frequency percentage
in those with 1 to 2 children (41%) is seen in the group with a
history of one time of readmission and the highest frequency
in people with more than 6 children (70%) is seen in those
with the history of more than twice of readmission. Chi-
square statistical results show that there is a significant
relationship between the number of children and the rate of
readmission (p<0.01 and X2=75.74)
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Number of Readmissions
More
Once Twice than

Variables Twice

N|[%| N |%| N | %

Exercise No 44 |1 44| 16 | 16| 39 | 40 0.01
Yes 14 | 34| 8 (19| 19 | 46 '

Normal| 24 | 41| 10 | 17| 25 | 42
BMI - 0.04
Obesity| 28 (49| 9 |16 20 | 35
Table 3. Frequency Distribution of Patients according to
Individual Factors (BMI and Exercise) and Number of
Readmissions

P value

According to Table 3, in terms of doing exercise, the
highest frequency (99 people) was for those who do not
exercise. The highest percentages in the group who do not
exercise (44%) were for those who had one-time
hospitalization history, but in those who usually exercise, the
highest frequency (46%) was for those who had the history of
more than twice readmission. The results of chi-square
statistical test shows that there was a significant relationship
between exercise and re-admission (p<0.01 and X2=1. 79).
Also, in terms of body mass index, the highest frequency (59
people) were those who had a BMI in the normal range. The
highest frequency in overweight individuals (49%) was for
those with once readmission history and the highest
frequency in people with normal weight (41%) and obese
(54%) were in the group with more than two times of
readmission. The results of chi-square statistical test shows
that there is a significant relationship between body mass
index and re-admission of patients (p<0.05 and X2= 0.30).

According to table 4, in terms of smoking, the highest
frequency (117 people) was for those who do not currently
smoke. The highest percentage of people who are not
currently smokers (43%), in the group with the history of
one-time readmission and the highest percentage of currently
smokers (52%) is in the group with a history of more than
twice of readmission. The results of chi-square statistical test
shows that there is a significant relationship between current
smoking and re-admission (p<0.05 and X2 = 8.33). The table
also shows that in terms of smoking history the highest
frequency (99 people) were those who did not have a history
of smoking. The highest percentages in the non-smokers
group (47%) were those who had one-time readmission, and
the highest percentage of frequency in people with a history
of smoking (58%) belonged to those who had a history of
more than twice readmission. The results of chi-square
statistical test shows that there is a significant relationship
between smoking history and re-admission (p<0.01 and
X2=28.87). Also, regarding the history of drug abuse, the
highest frequency (114) was for people who did not have a
history of drug abuse. The highest percentages in the group
with no history of drug abuse (46%) were those who had the
history of one-time readmission, and the highest percentage
of people with drug abuse history (62%) belonged to those
who have had the history of more than twice readmission.
The statistical results of chi-square show that there is a
significant relationship between the history of drug abuse
and re-admission (p<0.01 and X2 = 10.39).
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Number of readmissions
More than| P Value
twice

Once Twice

Variable
N| % |N|% N %
Current | No | 50 | 43 | 21| 18| 46 | 39 0.01
smoker | Yes| 8 | 35| 3 | 14| 12 | 52 '
History of] No | 47 | 47 | 18| 19| 34 | 35 0.01
smoking | Yes | 11 | 27 | 6 | 15| 24 | 58
Historyof] No | 53 | 46 | 19| 17 | 42 | 37 0.01
druguse| Yes| 5 | 19| 5|19 | 16 | 62 '

Table 4. Frequency Distribution of Patients according to
Individual Factors (Current Smoking, History of Drug Use),

and the Number of Readmissions

DISCUSSION

Table 1 shows that most of the units studied are women, and
the majority of sample women in the study have been in a
group with the history of one-time readmission and the
majority of sample men in the study have been in the group
with the history of more than twice readmission. However,
chi-square statistical test did not show significant correlation
between gender and re-admission. Table 1 also shows that
the majority of sampled diabetic patients with a history of re-
admission in the present study were married. Chi-square
statistical test results show that there is no significant
relationship between marital status and re-admission. Table
1 also shows that the majority of diabetic patients with
readmission have been in the age group of 60 years and older.
Chi-square statistical results shows that a significant
relationship between age and readmission rate is reached. In
justifying this finding, it can be said that the longer the age of
diabetics is, there is more possibility for readmission. So that
the prevalence of diabetes from 1.4% in the age group of 25-
44 years old reaches more than 10% in the age of over 65
years and in other words an increase of 7 times in the
prevalence of the disease is seen compared with the ages
under 45 years. Therefore, international communities suggest
that in people over the age of 45, at least every three years,
fasting blood sugar should be measured. Tazhibi et al. (2011)
in a study on the causes of readmission of patients in al-Zahra
hospital of Isfahan showed that in age groups, the highest
rate (29.8%) was allocated to the age group over 60 years
0ld.(18) The study Silverstine (2008) with the title of the risk
factor for 30-day readmission in patients over 65 years old
also showed that 75-year-olds and more is involved in
readmission.(23) In the study of Lyratzopoulos (2005), with
the title of the factors influencing readmission in Manchester,
England, it was revealed that the male gender and age above
75 years results in a high rate of readmission within 3, 6, and
12 months after discharge.(24)

The results also show that the majority of diabetic
patients (26%) have diploma education and there is no
significant relationship between education level and
readmission. On the other hand, the result showed that the
majority of diabetic patients were housewives in the whole
sample. And the results of chi-square statistical test also show
that there is a significant relationship between occupation
and readmission. It seems that since most diabetic patients
are women, it is natural that they are housewives. In the
study of Tsuchiki Hashi et al. (2001), lack of job was reported
as effective factors in the readmission of diabetics.(17)
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Estrada et al. (2009) conducted a study on readmission
following diabetes in young patients in Illinois, Chicago. In
single-variable statistical analysis, frequent readmissions
(More than once in the first year of diagnosis) had a
significant relationship with the lack of insurance coverage,
and unemployment and being homebound.(16) The results
also showed that the majority of diabetic patients in terms of
the number of children in total is related to families with 4- 3
children. Results showed that there is a significant
relationship between the number of children and the rate of
readmission. That means, in fact, the more the number of
children in the family, the greater the probability of re-
admission of patients with diabetes. It seems that with
increasing the number of family members, economic and
educational problems will increase and stress increases in the
family. The results show that the majority of diabetic patients
do not exercise and the results of chi-square statistical test
shows that there is a significant relationship between the
level of exercise and re-admission. So that readmission in
people who exercise is more. This is perhaps due to this
reason that the patients do not do the principled exercise and
therefore suffer more from the effects of exercise, so further
research is needed. In general, the gradual and slow increase
in exercise time is recommended. Table 3 also shows that the
majority of diabetics have normal BMI. The results of chi-
square statistical test show that there is a significant
relationship between BMI and re-admission of patients. Body
mass index affects weight gain, and weight gain of diabetic
patients and lack of proper diet has a significant role in
readmission. Molina Corona (2010) also showed that 74% of
patients had a high body mass index.(25) These results are
corresponded to the present study. Table 4 shows that the
majority of diabetic patients currently do not smoke and the
results of chi-square statistical test shows that there is a
significant relationship between the current smoking levels
and readmission. Since cigarette is a discrete and moderator
factor for type 2 diabetes, it is natural that continuing its
usage will accelerate the effects of the disease and
readmission. Table 4 also showed that the majority of
diabetic patients did not have a history of smoking, and the
results of chi-square statistical test showed that there is a
significant relationship between the level of current smoking
and re-admission. Results also shows that the majority of
diabetic patients did not have a history of drug abuse, and the
results of the chi-square statistical test confirm that there is a
significant relationship between the history of drug use and
the rate of readmission.(26.27) Narcotic and cigarettes in a long
time along with body mass index of fat body causes the blood
pressure to rise, the amount of sugars and fats in the body to
be added and causes diabetes.

CONCLUSION

Individual factors such as aging, occupational status, number
of children, body mass index, exercise, smoking, and smoking
history, and narcotics, some of which are non-adjustable,
increase the risk of readmission in patients with type 2
diabetes.
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