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Background: Overweight and obesity results in poor control of chronic illnesses such as 
diabetes mellitus. The main reason for being overweight and obese among patients with 
chronic illness is low level of physical activity. Thus, this study aimed to assess level of 
physical activity and its associated factors among type II diabetes patients at Dessie Referral 
Hospital, Northeast Ethiopia.
Methods: A hospital-based cross-sectional study was employed from October 1 
to November 25 2019 in Dessie Referral Hospital. The study utilized systematic sampling 
technique to recruit the sample population of 364 diabetic patients. Face-to-face exit inter
view was used to collect the data. The data were presented with text and tables. Bivariable 
and multivariable binary logistic regression was employed to identify independent predictors 
of low level of physical activity at a P-value of <0.05.
Results: From the total study participants, 110 (33.1%) of them did not perform health 
enhancing physical activity. Patients whose body mass index was below 18.5 kg/m2 did not 
perform health enhancing physical activity twice more likely compared with patients whose 
weight was normal (AOR=2.36, 95%CI: 0.02–5.42). Patients who were depressed did not 
perform health enhancing physical activity five times more likely compared with their 
counterparts (AOR=4.83, 95%CI: 1.46–15.96). In addition, being widowed (P=0.037), living 
in an urban area (P=0.028) and duration of disease (P=0.020) were statistically associated 
with low level of physical activity.
Conclusion and Recommendations: The level of physical activity among patients with 
type II diabetes was low. Being widowed, living in an urban area, being underweight, 
duration of disease and being depressed were independent predictors of low level of physical 
activity. Health education should be given in every visit to patients with type II diabetes. 
Promotion of physical activity through campaign should be done.
Keywords: physical activity, factors, Ethiopia

Background
Physical activity is any bodily movement produced by skeletal muscle that require 
energy expenditure.1 World Health Organization (WHO) recommends at least 150 min
utes of moderate intensity aerobic physical activity throughout the week or at least 
75 minutes of vigorous intensity aerobic physical activity or a combination of moderate 
and vigorous intensity physical activity for adults 18–64 years old for the prevention of 
chronic illness. On the other hand, similar dose of physical activity with low intensity 
activities such as leisure activities was recommended for adults aged 65 years and 
above.2
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Physical activity functionally alters and improves all 
body systems.3 As a result, it is essential to preserve the 
health and physical functioning of healthy individuals and 
those with chronic diseases. Physical activity helps to 
increase daily functions of patients with chronic illness. 
This in turn improves quality of life.4 It also helps to 
manage fatigue.5 Physical activity is viewed as medication 
and currently it is included in medical management plan of 
different chronic illnesses.3 A recent systematic review 
and meta analysis reported that physical activity helps to 
alleviate depression in patients with chronic illness such as 
cardiac diseases.6

Being inactive in physical activity is the main reason 
for being overweight and obese among patients with 
chronic illness.7 Overweight and obesity are the major 
factors that hinder the control of chronic illnesses such 
as diabetes.8 This is true for middle to low income coun
tries including Ethiopia.9 Physical activity and chronic 
illness have bidirectional relationship that low level of 
physical activity causes chronic illness and chronic illness 
leads to inactive in physical activity.7,10 In addition to 
morbidity and premature mortality, physical inactivity is 
responsible to substantial economical burden. In 2013, 
Physical inactivity related death contribute to 13.8 billion 
dollar worldwide.11

Early physical activity lowers the prevalence of 
chronic illnesses such as diabetes and hypertension in 
adulthood.12 Health Enhancing Physical Activity (HEAP) 
has numerous positive effects to patients with diabetes and 
cardiovascular disease. It is associated with reduced risk of 
all causes of mortality in hypertensive adults and 
a reduced incidence of both macro vascular and micro 
vascular complications of diabetes.13,14 Moreover, physi
cal activity has a benefit for patients with heart failure and 
hypertension by increasing their oxygen supply and 
increasing myocardial electrical stability.3

Physical inactivity is associated with different factors. 
According to different studies, physical activity is asso
ciated with age,15 residence,15,16 sex, body mass 
index,16,17 drinking alcohol, smoking cigarette, educa
tional status and economical status.17

Determining the level of physical activity among 
patients with diabetes is helpful to understand patient’s 
adherence to lifestyle modification (physical activity). 
Recognizing patients’ low level of physical activity is 
also important for the prevention of adverse prognosis of 
diabetes. Nevertheless, the level of physical activity and 
factors associated with low level of physical activity in 

patients with diabetes is not assessed in Ethiopia. 
Therefore, this study was initiated to assess level of phy
sical activity and factors associated with physical activity 
among patients with type II diabetes in Dessie Referral 
Hospital, Northeast Ethiopia. Health care providers and 
policy makers can use the finding of this study as evidence 
for factors that decrease exercise performance of patients 
with type II diabetes.

Methods
Study Area and Period
The study was conducted at Dessie Referral Hospital 
which is found in Dessie town. Dessie town is found 
401km far from Addis Ababa. The only referral hospital 
in Dessie town is Dessie Referral Hospital which serves 
more than 3.5 million. Dessie Referral Hospital has a total 
of 749 workers. Among these, 548 are health professionals 
and 201 are administrative staffs. Out of those health 
professionals, 363are nurses.18 The study was conducted 
from October 1st till November 25 2019.

Study Design
Hospital-based cross-sectional study design was 
employed.

Population
The source populations were all patients with type II 
diabetes who are on follow up in Dessie Referral 
Hospital. All patients with type II diabetes who are on 
follow up in Dessie Referral Hospital during data collec
tion period were study populations.

Inclusion and Exclusion Criteria
Type II diabetes patients who are on follow up and who 
are 18 years and above were include in the study. On the 
other hand, patients who are pregnant, patients who are 
unable to communicate and seriously ill were excluded.

Sample Size Determination
Sample size was calculated by using single population 
proportion formula with 95% confidence level, 5% margin 
of error and adherence to recommended physical activity 
among hypertensive patients. The proportion, which is 
31.4%, was taken from study conducted in Addis 
Ababa.19 It was calculated as follows.

N ¼ Za=2
� �2 pð Þ 1 � pð Þ; where

d2

N: Sample size,
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Z a/2 =1.96 (standardized normal distribution curve 
value for the 95%CI),

P = 0.314 (proportion of adherence to physical activity 
among hypertensive patients) and

D = 0.05 (degree of margin of error)
= (1.96)2 (0.314) (0.686)

(0.05)2

= 330.8
= ~331
There for, by adding 10% non response rate of 331, the 

total sample size was 364.

Sampling Technique and Procedure
Systematic random sampling technique was utilized to 
recruit study participants. Study participants were selected 
in every kth value which is 7. K value was calculated from 
the proportion of sample to the total diabetes population. 
The first patient was selected by simple random sampling 
from patients who are coming for follow up during data 
collection period.

Variables
Dependent variables was level of physical activity and 
independent variables were socio demographic variables 
(sex, age, educational level, marital status, resident, occu
pation, monthly income, body mass index), disease char
acteristics (duration of disease since diagnosis, number of 
medication, medication adherence), perception towards 
prognosis of illness, substance use (smoking, chat chewing 
and uses of hashish and shisha and alcohol use).

Data Collection Tool and Procedures
Data Collection Tool
The data were collected by structured standardized tool. It 
has three parts. The first part asked about sociodemographic 
status of study participants. The second part measured level 
of physical activity. Physical activity was measured by 
International Physical Activity Questionnaire (IPAQ-7) 
which is standardized tool for measurement of physical 
activity for patients with chronic illnesses. In this study, 
internal reliability for IPAQ-7 was 0.84. The third part 
focused on factors such as substance use, alcohol use, 
anxiety and depression. Anxiety and depression were 
assessed by Generalized Anxiety Disorder (GAD-7) and 
Patient Health Questionnaire (PHQ-2) respectively. In this 
study, the internal reliability of GAD-7 and PHQ-2 were 
0.76 and 0.8 respectively. Medication adherence is mea
sured by a four item tool whose response categories were 

“yes” and “no”. For each item, 0 points was given for “yes” 
response and 1 point was given for “no” response. All 
questionnaires were prepared in English version and trans
lated into Amharic then back to English to check its con
sistency. The weight and height of nonpregnant and 
edematous patients were measured in kilograms and in 
meters respectively.

Data Collection Procedures
Four data collectors and a supervisor who was holder of 
degree in nursing were recruited. After recruiting them, 
training was given for two days duration. The training was 
given on the meaning of every item of the questionnaire 
and the techniques of data collection such as ways of 
greeting, ways of taking consent, ways of data quality 
monitoring during height and weight measurement and 
ways of addressing ambiguous items. Face-to-face exit 
interview was used to collect the data. Height and weight 
were measured for nonpregnant and edematous patients 
during data collection period by data collectors. The data 
collectors asked and verified whether the patient had been 
interviewed or not before data collection in order to avoid 
repeated interviews for patients with repeated visits. The 
data collection process was monitored closely by the prin
cipal investigator and the supervisor.

Data Quality Assurance
Designing the questionnaire carefully, training data collec
tors and supervisor, monitoring the data collection process 
and checking completeness of data during data collection 
time were used to assure the quality of data. In addition to 
these, to address confusing items and to increase the 
quality of data, all parts of the questionnaire were pre
tested on 10% of the sample size (36 respondents) at Hidar 
11 Primary Hospital.

Data Processing and Analysis Procedure
After data collection, completely collected data were 
entered in to EpiData version 3.1 and exported to 
Statistical Package and Service Product (SPSS) version 25 
for analysis. During analysis, the total score of physical 
activity was categorized into two levels: inactive and health 
enhancing physical activity (HEPA). Inactive: score which 
do not meet criteria of HEPA or less than three days of 
vigorous activity of at least 20 min per day or less than five 
days of moderate-intensity activity or walking of at least 30 
min per day or less than five days of any combination of 
walking, moderate-intensity or vigorous intensity activities 
achieving less than 1500 metabolic equivalent (MET)-min 
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/week. HEPA: vigorous-intensity activity on at least three 
days achieving a minimum of at least 1500 MET-min/week 
or seven or more days of any combination of walking, 
moderate-intensity or vigorous intensity activities achiev
ing a minimum of at least 3000 MET-minutes/week. Study 
participants who scored 9 and above in Generalized Anxiety 
Disorder Item 7 (GAD-7) questionnaire were categorized as 
having anxiety and study participants who scored three and 
above in atient Health Questionnaire item 2 (PHQ-2) ques
tionnaire were categorized as positive for depression dis
order. Study participants who scored ≥3 from medication 
adherence scale were grouped as adherent and less than 
three were nonadherent. The results of the study were pre
sented using text, tables, and a binary logistic regression 
model was enrolled by considering 95% confidence level 
and P-value of 0.05. Initially, the association between vari
ables and physical activity was seen in bivariable binary 
logistic regression. Then, multivariable binary logistic 
regression was done by taking variables that have 
a P-value of ≤0.2 from bivariable logistic regression to 
control the confounding variables.

Results
Sociodemographic and Economic 
Characteristics
From a total of 364 respondents, 332 respondents partici
pated with a 91.2% response rate. Among these, 157 
(47.3%) were female; 131 (39.5%) were illiterate (unable 
to read and write); 207 (62.3%) were married and 117 
(35.2%) were farmers. The median age of respondents was 
45 (IQR=30) and 44 (13.3%) of the respondents were 65 
years of age and above. From the total respondents, 128 
(38.6%) of them lived in rural areas. Over one fifth of the 
total respondents 73 (22%) did not get any support from 
others. BMI was calculated for 320 nonpregnant and ede
matous respondents and among these, over one fifth (21.6%) 
of them were overweight (BMI ≥25 kg/m2) (Table 1).

Overall Level of Physical Activity
From the total study participants, 110 (33.1%) of them 
were inactive in physical activity or did not perform health 
enhancing physical activity.

Description of Physical Activity by 
Sociodemographic Characteristics
From the total 155 female study participants, 55 of them 
were inactive in physical activity. Forty-one study 

participants were widowed and among these, 22 of them 
were inactive or did not perform health enhancing physical 
activity. From the 204 study participants who resided in an 
urban area, more than half of them were inactive. Sixty-nine 

Table 1 Sociodemographic Status of Patients with Type II 
Diabetes at Dessie Referral Hospital, Northeast Ethiopia, 2020 
(N=332)

Variable Category Frequency Percentage

Sex Female 157 47.3
Male 175 52.7

Age 18–24 48 14.5
25–29 32 9.6

30–34 29 8.7
35–44 50 15.1

45–64 129 38.9

≥65 44 13.3

Educational 

level

Unable to read and 

write

131 39.5

Able to read and write 

(informal school)

25 7.5

Grade 1–8 44 13.3
Grade 9–12 47 14.2

Certificate 10 3.0

Diploma and above 75 22.6

Marital 

status

Single 64 19.3
Married 207 62.3

Widow 41 12.3

Divorced 20 6.0

Residence Urban 204 61.4
Rural 138 38.6

Occupation Farmer 117 35.2
Merchant 107 32.2

Student 24 7.2

Gov’t or nongov’t 
employee

75 22.6

Others (retired, no 

permanent job)

9 2.7

Monthly 

income 
(ETB)

≤1000 93 28.0
1001–2000 72 21.7

2001–3500 88 26.5

>3500 79 23.8

Any 

support

Yes 259 78.0

No 73 22.0
BMI Underweight 34 10.2

Normal 217 65.4

Overweight 
Obese

56 
13

16.9 
3.9

Notes: Monthly income was categorized based on quartile range. BMI was based 
on WHO weight classification for Ethiopia.
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respondents were overweight and obese. Among these, 18 
of them were inactive or did not perform health enhancing 
physical activity (Table 2).

Disease Characteristics and Physical 
Activity
From the total study participants, 36 (10.8%) of them had 
poor perception toward the prognosis of their illness. From 
36 study participants who had poor perception, 14 of them 
were inactive in physical activity. Over one fifth (21.4%) 
of the respondents were not adherent to their medication. 
From the total of 71 nonadherent respondents, 42 of them 
were inactive in physical activity. For 54 (16.3%) study 
participants, the duration of disease since diagnosis was 
over six years. From the total study participants, 26 (7.8%) 
of them took five and above drugs daily in the past one 
month (Table 3).

Anxiety, Depression, Substance Use and 
Physical Activity
From the total respondents, 113 (34%) had anxiety. From 113 
study participants who had anxiety, 36 of them were inactive 
in physical activity or did not perform health enhancing 
physical activity. Eighteen respondents had depression and 
from this 13 of them were inactive in physical activity. 
Furthermore, 30 (9%) of the respondents drank alcohol or 
smoked cigarettes or chewed chat (Table 4).

Factors Associated with Physical Activity
Variables which have an association with physical activ
ity at P-value ≤0.2 in bivariable logistic regression were 
sex, age, marital status, residence, body mass index, 
duration of disease, depression and medication adher
ence. These were entered in multivariable logistic 
regression to identify factors associated with physical 
activity. However, in multivariable logistic regression, 
only marital status, residence, duration of disease, body 
mass index and depression were associated with physi
cal activity at P-value <0.05. According to the results, 
patients who were widowed did not perform health 
enhancing physical activity five times more likelycom
pared to patients who were single (AOR=5.02, 95%CI: 
1.19–21.16).Patients whose body mass index was 
<18.5 kg/m2 did not perform health enhancing physical 
activity twice more likely compared with patients whose 
weight was normal (AOR=2.36, 95%CI: 0.02–5.42). In 
addition, patients who were depressed did not perform 

health enhancing physical activity five times more likely 
compared with their counterparts (AOR=4.83, 95%CI: 
1.46–15.96) (Table 5).

Table 2 Description of Physical Activity by Sociodemographic 
Characteristics Among Patients with Type II Diabetes at Dessie 
Referral Hospital, Northeast Ethiopia, 2020 (N=332)

Variable Category Physical Activity

Inactive 

(N)

Active 

(HEPA) 

(N)

Sex Female 55 99
Male 52 123

Age 18–24 16 32
25–29 11 21

30–34 10 19

35–44 11 39

45–64 39 90

≥65 23 21

Educational 

level

Unable to read and write 45 86
Able to read and write 

(informal school)

6 19

Grade 1–8 11 33

Grade 9–12 18 29

Certificate 3 7

Diploma and above 27 48

Marital status Single 20 44
Married 63 144

Widow 22 19

Divorced 5 15

Residence Urban 74 130
Rural 36 92

Occupation Farmer 30 87
Merchant 38 69

Student 11 13

Gov’t or nongov’t 

employee

27 48

Others (Retired, no 

permanent job)

4 5

Monthly 

income (ETB)

≤1000 31 62
1001–2000 25 47

2001–3500 28 60

>3500 26 53

Any support Yes 82 177
No 28 45

BMI Underweight 16 18

Normal 70 147

Overweight and obese 18 51

Notes: Monthly income was categorized based on quartile range. BMI was based 
on WHO weight classification for Ethiopia. 
Abbreviation: HEPA, health enhancing physical activity.
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Discussion
Low level of physical activity is the main predisposing 
factor for different chronic illnesses. This study assesses 
the level of physical activity and its associated factors 
among patients with type II diabetes mellitus in Dessie 
Referral Hospital. This study revealed that the level of 
physical activity among patients with type II diabetes 
mellitus was 33.1% (95%CI: 28.0–38.6). This finding is 
in line with the findings of studies conducted in Jimma 
University Specialized Hospital (36.3%) among 

hypertensive patients,20 Addis Ababa (31.4%)19 and 
KwaZulu-Natal (28.4%).21 However, the finding of this 
study is lower than in the studies conducted in 
Northwest Ethiopia (78%),22 West Ethiopia (63.4%),23, 
China (63.1%),17 and Brazil among elderly residents 
(45.3%).16 The possible justification for this discrepancy 
might be the difference in source population and tool. 
Studies conducted in Northwest and West Ethiopia only 
include patients with hypertension, however this study 
includes patients with type II diabetes. Furthermore, the 
categorization of physical activity in a study conducted 
in Brazil is different from the categorization of this 
study. Unlike this study, the source population included 
in a study conducted in China comprised middle and 
older aged community-dwelling adults. Moreover, the 
finding of this study is higher than the study conducted 
in Brazil among hypertensive patients (17%) and dia
betes patients (15.1%).24 The possible justification for 
this difference might be the difference in lifestyle and 
sociodemographic characteristics.

This study revealed that residence was statistically 
associated with level of physical activity. According to 
the finding, patients who were living in an urban area 
were inactive in their physical activity twice more 
likely compared with patients who were living in 
a rural area (AOR=1.87, 95%CI: 1.07–3.28). The pos
sible justification for this might be due to patients 
living in an urban area used transportation service in 
their daily activity. In contrast patients who are living 
in a rural area might perform vigorous physical activity 
due to their daily activity and farming. The finding of 
this study is in line with studies conducted in 
Mozambique25 and Brazil.16

Patients who were widowed were five times more 
likely inactive in their physical activity when compared 
with patients who were single (AOR=5.02; 95%CI: 1.
19–21.16). This is consistent with the finding of study 
conducted in KwaZulu-Natal.21 Moreover, patients who 
were depressed were five times more likely inactivite in 
physical activity compared with their counterparts 
(AOR=4.83, 95%CI: 1.46–15.96). The possible justifica
tion for this might be hopelessness and decreased atten
tion to the importance of physical activity to chronic 
illness.

Patients who were underweight were inactive in phy
sical activity twice more likely compared with patients 
with normal weight (AOR=2.36, 95%CI: 1.02–5.42). 
Physical activity is seen as an important lifestyle activity 

Table 3 Disease Characteristics and Physical Activity Among 
Patients with Type II Diabetes at Dessie Referral Hospital, 
Northeast Ethiopia, 2020 (N=332)

Variable Category Physical Activity Total (%)

Inactive 

(N)

Active 

(HEPA) 

(N)

Perception 

towards 

prognosis of 

illness

Good 62 144 206 (62.0)
Fair 34 56 90 (27.1)

Poor 14 22 36 (10.8)

Medication 

adherence

Nonadherent 42 29 71 (21.4)
Adherent 81 180 261 (78.6)

Duration of 

disease after 

diagnosis

Below 3 years 50 90 140 (42.2)
3 to 6 years 35 103 138 (41.6)

Above 6 years 25 29 54 (16.3)

Number of 

drugs taken 

daily

Below 5 drugs 101 205 306 (92.2)

5 and above 

drugs

9 17 26 (7.8)

Abbreviation: HEPA, health enhancing physical activity.

Table 4 Anxiety, Depression, Substance Use and Physical 
Activity Among Patients with Type II Diabetes at Dessie 
Referral Hospital, Northeast Ethiopia, 2020 (N=332)

Variable Category Physical Activity Total (%)

Inactive 

(N)

Active 

(HEPA) 

(N)

Anxiety Have no anxiety 74 145 219 (66.0)
Have anxiety 36 77 113 (34.0)

Depression Have no 

depression

97 217 314 (94.6)

Have depression 13 5 18 (5.4)

Substance 

use

Yes 9 21 30 (9.0)
No 101 201 302 (91.0)

Abbreviation: HEPA, health enhancing physical activity.
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to lower the body weight.26 Due to this, patients who are 
underweight may associate physical activity with being 
overweight and this could be the possible justification for 
this finding. This finding is in line with those found in 
studies conducted in Brazil24 and Wuhan, China.17

This finding also revealed the association between dura
tion of disease and physical inactivity. Patients with type II 
diabetes mellitus for three-to-six years had lower risk of 
physical inactivity compared with those with T2DM below 
three years (OR= 0.50, 95%CI: 0.28–0.89)

Limitations of Study
This study has limitations although it has different meth
odological strengths. Being a cross-sectional study design 
is one limitation of this study. Recall bias may be the other 
limitation of this study. This study assessed level of 

physical activity for only type II diabetes patients. It 
cannot be generalized for other types of diabetes.

Conclusion and Recommendations
The level of physical activity among patients with type II 
diabetes was low. Being widowed, living in an urban area, 
duration of disease, being underweight and being 
depressed were factors that affect the level of physical 
activity. Every patient with type II diabetes should be 
screened for physical activity in every visit. Health-care 
providers should give advice to patients with type II dia
betes about the importance of physical activity. Promotion 
of physical activity should be done through campaign. 
Researchers should investigate further regarding the fac
tors affecting physical activity among patients with type II 
diabetes with strong study design.

Table 5 Logistic Regression Output on the Association Between Level of Physical Activity and Factors, 2020 (N=332)

Variable Category Physical Activity COR AOR P-value

Inactive HEPA

Sex Female 55 99 1.38 (0.87–2.19)
Male 52 123 1

Age 18–24 16 32 1
25–29 11 21 1.04 (0.40–2.69)

30–34 10 19 1.05 (0.39–2.78)

35–44 11 39 0.56 (0.23–1.38)
45–64 39 90 0.86 (0.42–1.76)

≥65 23 21 2.19 (0.94–5.08)

Marital status Single 20 44 1 1 0.037
Married 63 144 0.96 (0.52–1.76) 1.81 (0.51–6.30)
Widowed 22 19 2.54 (1.13–5.72) 5.02 (1.19–21.16)

Divorced 5 15 0.73 (0.23–2.29) 1.04 (0.21–5.15)

Residence Urban 74 130 1.45 (0.90–2.35) 1.87 (1.07–3.28) 0.028
Rural 36 92 1 1

Adherence Adherent 81 180 1
Nonadherent 42 29 1.53 (0.89–2.63)

Duration of disease Below 3 years 50 90 1 1 0.020
3 to 6 years 35 103 0.61 (0.36–1.02) 0.50 (0.28–0.89)

Above 6 years 25 29 1.55 (0.82–2.93) 1.22 (0.59–2.53)

BMI Underweight 16 18 1.86 (0.89–3.87) 2.36 (1.02–5.42) 0.043
Normal 70 147 1 1

Overweight and obese 18 51 0.74 (0.40–1.36) 0.69 (0.35–1.36)

Depression No 97 217 1 1 0.010

Yes 13 5 5.81 (2.01–16.77) 4.83 (1.46–15.96)

Notes: Hosmer–Lemeshow test=0.444. BMI was based on WHO weight classification for Ethiopia. 
Abbreviations: HEPA, health enhancing physical activity; AOR, adjusted odds ratio; COR, crude odds ratio.
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