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Purpose: Health applications are employed to aid patients with chronic diseases in effective 
long-term disease management. This investigation aims to measure the utilization of health 
applications among patients diagnosed with chronic conditions during the COVID-19 pandemic.
Methods: This cross-sectional investigation was conducted in the Jazan region in Saudi 
Arabia between October 2020 and March 2021. Data were collected during interviews using 
a semi-structured questionnaire. The questionnaire collected items about the patients’ demo-
graphics, morbidity, and use of electronic devices and health applications developed by the 
Saudi MoH. Logistic regression was used to assess factors associated with odds of reporting 
use of applications.
Results: A total of 658 patients were recruited. The mean age of the patients was 51 years, 
and 59% of them were females. The most frequently reported diagnosed condition was 
diabetes (53.5%), followed by hypertension (42.7%). Majority of the patients reported not 
using any health applications developed by the Saudi MoH (68.2%). Patients with higher 
educational levels and younger patients were more likely to report use of the applications 
(ORs: 4.2, 2.6 respectively). Comorbidity history and disease duration did not seem to 
influence the probability of reporting use of health applications (P-values >0.05).
Conclusion: Patients diagnosed with chronic diseases in Jazan had low utilization of health 
applications developed by the Saudi MoH. This indicates a need to encourage the use of 
these health applications, particularly among patients with chronic diseases and to consider 
use restriction among older patients with lower educational levels.
Keywords: health applications, chronic diseases, diabetes, hypertension, COVID-19, Jazan, 
Saudi Arabia

Introduction
Chronic diseases are major contributors to mortality and disability worldwide. 
According to the World Health Organization, chronic diseases are responsible for 
71% of global mortality, with nearly 41 million individuals dying each year due to 
these conditions.1 Chronic diseases are defined as conditions that last for a year or 
more, require continuous medical attention, and may have an impact on quality of 
life.2 Therefore, people affected with chronic diseases may be vulnerable to rami-
fications if their conditions are not well managed.

The use of health applications is one method employed to aid patients with 
chronic diseases in effective long-term disease management. As the global use of 
mobile devices has increased, many mobile applications have been developed to 
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assist patients with chronic conditions in disease manage-
ment and the healthcare-seeking process. For example, 
a systematic evaluation of mobile applications used for 
diabetic self-management, identified 65 relevant applica-
tions with varying utility.3 Additionally, a review of 
mobile applications used for medication management 
found 328 related applications, with less than 18% of 
them developed by healthcare professionals or academia. 
Tabi et al concluded that there is a need for continuous 
assessment of these applications, either by a healthcare 
professional or by users, to ensure that these applications 
are improved, and trustworthy ones identified.4

The Saudi Ministry of Health (Saudi MoH) is a major 
contributor to health services in Saudi Arabia. To improve 
healthcare services in the country, the ministry introduced 
multiple health applications that provide services such as 
appointment booking5 and telemedicine.6 Since the begin-
ning of COVID-19 pandemic, more than half million cases 
affected with COVID-19 infection have been reported in 
Saudi Arabia.7 In response to the COVID-19 pandemic 
and associated social distancing measures, the Saudi MoH 
and the Saudi Data and Artificial Intelligence Authority 
have developed health applications for the provision of 
healthcare services linked to diagnosis, contact tracing, 
and monitoring of COVID-19 cases.8,9

Saudi Arabia has a high prevalence of chronic diseases. 
The Saudi Health Interview Survey is a 2013 nationwide 
survey conducted to determine the prevalence of chronic 
diseases and their risk factors. According to the survey, 
28.7% of adult Saudis are obese, 15.2% have hyperten-
sion, 13.2% are diabetic, and 8.5% have hypercholester-
olemia. Furthermore, the pervasiveness of these conditions 
is expected to rise due to the high prevalence of cases with 
borderline parameters related to blood pressure, blood 
glucose, cholesterol, or overweight.10 According to more 
recent International Diabetes Federation estimates, 
4 million Saudi adults have diabetes.11

Several investigations were conducted in Saudi 
Arabia to assess the use of health applications developed 
by the Saudi MoH and to measure patients’ satisfaction. 
An online survey that recruited 528 individuals to eval-
uate the effectiveness of the Seha Application in enhan-
cing health care delivery indicated that less than half of 
the respondents (47%) utilized the application.12 Other 
studies assessed the utilization of Saudi MoH health 
applications during the COVID-19 pandemic. An online 
survey developed to assess the use of the Mawid mobile 
application recruited a sample of 1993 users, with 82.1% 

finding the application easy to use and nearly 80% being 
highly satisfied with it.13 Furthermore, Abdel Nasser 
et al conducted another online survey in which 425 
patients who used telemedicine services in Saudi 
Arabia between February and August 2020 reported dif-
ferent satisfaction levels with the services offered. Abdel 
Nasser et al reported that 53.4% of users were satisfied 
with the easy registration, while a smaller percentage 
were satisfied with the audio and video quality of the 
telemedicine session (40.1% and 41.9% respectively).14 

Finally, in another online survey targeting patients who 
benefited from virtual clinic services in primary health-
care settings between March and July 2020, 439 patients 
were identified and factors associated with satisfaction 
were assessed, with male patients and those with lower 
education levels being more likely to be satisfied with 
the virtual clinic services.15

It should be noted that studies assessing Saudi MoH- 
developed health applications use an online approach to mea-
sure utilization and satisfaction level. However, this approach 
may neglect a significant proportion of the Saudi community 
who are suffering from a chronic disease and are unable to 
respond to online surveys. Additionally, the use of these 
health applications after the onset of the COVID-19 pandemic 
in Jazan, southwest of Saudi Arabia, among patients with 
chronic conditions is unknown. Thus, this study aimed to 
measure the utilization of Saudi MoH health applications 
during the period after the onset of the COVID-19 pandemic 
and their associated factors among patients diagnosed with 
chronic conditions via a community-based method.

Methods
Context of the Study
This was a cross-sectional investigation conducted between 
October 2020 and March 2021 that targeted patients diag-
nosed with chronic diseases who lived in Jazan, southwest of 
Saudi Arabia. The Jazan Health Ethics Committee granted 
ethical approval for the study (approval number 2032 dated 
September 20, 2020). In cases when no recruiting took place 
at a specific healthcare setting, a community-based approach 
was utilized to find subjects. This study was conducted in 
accordance with the Declaration of Helsinki.

Data Collection Tool
A semi-structured questionnaire that was completed during 
phone interviews was used to collect data. The question-
naire contained both open-ended and closed-ended 
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questions. It was developed to assess data about the 
patients’ demographics, morbidity, and use of electronic 
devices and health applications developed by the 
Saudi MoH.

Demographic data included the patients’ age, gender, 
education level, social status, and area of residence. 
Morbidity-related items cover the type of disease, duration 
since diagnosis, history of comorbidities, and location of 
follow-up for management of their condition. Items con-
nected to the use of Saudi MoH health applications com-
prised the name of the health applications used, type of 
services used, and difficulties in using the named health 
applications.

A consultant in epidemiology and a specialist in family 
medicine assessed the developed questionnaire’s content 
and its ability to measure items needed to answer the 
study’s research question. Additionally, a pilot study con-
ducted interviews with ten patients from the targeted popu-
lation to test the questions’ clarity and the time needed to 
complete the interview. The interviews were performed by 
trained medical students who had attended a workshop on 
how to conduct the study to reduce the occurrence of 
measurement bias.

Data Collection Process
This study targeted patients diagnosed with diabetes, 
hypertension, dyslipidemia, cardiovascular diseases, 
asthma, cancers, thyroid disorders, inherited blood disor-
ders, and osteoporosis. Patients identified as children, 
adults without chronic diseases in the Jazan region during 
the study period, and those who showed interest to parti-
cipate but did not complete the interview were excluded. 
The subjects were recruited through several steps. Patient 
identification and approach were ensured via a poster 
designed to advertise the study. To target the population 
of interest, the poster was delivered to different primary 
care settings in the region and promoted on social media to 
increase response rates. The poster provided information 
about the study and the research team’s contact details. 
Patients who were interested in participating were able to 
contact the research team directly, which facilitated the 
scheduling of phone interviews. Since data collection 
was performed via phone interviews, verbal informed con-
sent was obtained before initiation of the interviews.

Phone interviews were employed as a data collection 
method to limit the risk of COVID-19 infection among the 
researchers and study participants. Patients who completed 
the recruitment process were advised to advertise the study 

to their relatives, neighbors, and friends and invite them to 
participate to increase the response rate and the demo-
graphic variability of the study’s sample. It was noted 
that respondents’ invites to their acquaintances enabled 
the recruitment of many patients, including illiterate 
ones. Given the impossibility of having a specific sam-
pling frame to allow random sampling, this investigation 
relied on purposeful, convenient, non-random sampling to 
meet the required sample size.

Given that utilization of MoH-provided mobile health 
applications was unknown at the time of designing the 
research protocol for this investigation, it was presumed 
that only 50% of patients with chronic diseases in the 
Jazan region used them. Using Epi Info’s StatCal function 
and assuming a 50% prevalence, 5% margin of error, and 
99% confidence level, the calculated sample size is 663 
patients.

Data Analysis
Data were analyzed via the Statistical Package for Social 
Sciences (SPSS) version 25. For the binary and categorical 
data, we utilized frequencies and proportions to generate 
a summary. For continuous data, the mean and standard 
deviations (SD) were used to summarize the normally dis-
tributed data, while the median and interquartile range (IQR) 
values were used to summarize non-normally distributed 
data. In analyzing factors linked to the odds of using MoH 
health applications, logistic regression was calculated to 
estimate the odds of use based on the study demographics. 
Moreover, several categorical and continuous variables were 
grouped into binary variables to enable easier calculation of 
odds ratios (ORs) and reduce the number of empty cells. 
Selecting cut-off points to proceed with the binary classifi-
cation was made via estimating means of continuous vari-
ables. For categorical variables including education level, 
occupation, marital status, and follow-up location, (a) 
patients with lower than secondary educational attainment 
were compared to those with secondary education or higher; 
(b) married patients were compared to those who were 
unmarried at the time of recruitment; (c) employed patients 
were compared to those who were unemployed, students, or 
housewives; and (d) patients who followed up at PHCs were 
compared to those who do so at hospitals or in the private 
sector. ORs were estimated to assess demographic and clin-
ical variables associated with the use of Saudi MoH health 
applications among the recruited patients. A p-value of 0.05 
was presumed as statistically significant for the esti-
mated ORs.
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Results
Eight hundred thirty-six patients expressed an interest to 
participate in the study. One hundred and seventy-eight 
patients were excluded because they did not meet the 
inclusion criteria, such as not completing the interviews, 
being under the age of 18, not being diagnosed with 
a chronic disease, or not residing in the Jazan region. 
The total number of participants in this investigation was 
658 patients. The time needed to complete the interview 
varied between 7 and 10 minutes with each patient.

Table 1 explains the demographic characteristics of the 
patients. The mean age of the patients was 51 years, more 
than half of them were females (59%), and nearly half had 
a high school education or higher. However, it was noted that 
nearly one-third of the patients were illiterate (186 patients). 
Most of the sample was married (70.4%), and more than 60% 

were either unemployed, housewives, or students. Finally, 
many of the respondents owned their homes (81.8%).

Table 2 illustrates morbidity data from the recruited 
sample of patients and the location of follow-up for manage-
ment of their health conditions. The most frequently 
reported diagnosed condition was diabetes, followed by 
hypertension. Dyslipidemia was the least frequently reported 
diagnosed condition, followed by anemia. Only 186 patients 
(28.2%) reported having more than one diagnosed condition. 
Many of the patients had an illness duration of fewer than 12 
years following diagnosis. The most frequently reported 
healthcare facility for follow-up of health conditions was 
PHCs (46.7%), followed by hospitals (33.5%).

Table 3 describes the use of health applications among 
the study’s sample. There were 116 patients (17.7%) who 
reported not using any electronic devices. When asked if 
they use Saudi MoH health applications, many of the 
patients answered no (68.2%). Among patients who did 
not use health applications, the most frequently reported 
reason was believing that these are not necessary for dis-
ease management, followed by not being aware of them. 
Sixty-six patients reported not using Saudi MoH health 
applications because of illiteracy, while 51 patients 
(11.6%) did not know how to use them.

Table 1 Demographic Characteristics of 658 Patients Diagnosed 
with Chronic Diseases in Jazan, Saudi Arabia

Variables:

Age: mean [SD] 51 [16]

Gender: frequency [proportion]

Male 270 [41%]

Females 388 [59%]

Education: frequency [proportion]

Elementary 97 [14.7%]
Intermediate 52 [7.9%]

High 99 [15%]

Bachelor 219 [33.3%]
Masters 4 [0.6%]

PhD 1 [0.2%]

Illiterate 186 [28.3%]

Marital status: frequency [proportion]

Married 463 [70.4%]
Divorced 35 [5.3%]

Widowed 69 [10.5%]

Single 91 [13.8%]

Occupation: frequency [proportion]

Student 52 [7.9%]
Governmental employee 134 [20.4%]

Private sector employee 23 [3.5%]

Military 13 [2.0%]
Housewife 197 [29.9%]

Unemployed 186 [28.3%]

Others 53 [8.1%]

Residence type: frequency [proportion]

Rent 120 [18.2%]
Owned 538 [81.8%]

Table 2 Morbidity and Location of Follow Up of 658 Patients 
Diagnosed with Chronic Diseases in Jazan, Saudi Arabia

Variables: Frequency [Proportion]

Diagnosed condition
Diabetes 352 [53.5%]

Hypertension 281 [42.7%]

Asthma 45 [6.8%]
Anemia 34 [5.1%]

CVD 42 [6.4]

Thyroid disorders 46 [6.9%]
Dyslipidemia 22 [3.3%]

Osteoporosis 35 [5.3%]

Others 26 [3.9%]

Patients with comorbidity: 186 [28.2%]

Duration of the diagnosed condition*:

Less than 12 years 373 [57.6%]

12 years or more 274 [42.4%]

Location of follow up*:

PHC 307 [46.7%]
Hospital 220 [33.5%]

Private sector 56 [8.5%]
Other 74 [11.3%]

Note: *11 missing cases for disease duration, one missing case for location of 
follow up.
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When patients were asked to name the Saudi MoH 
health applications they utilize, the most often reported 
application was Mawid (18.2%), followed by Sehaty 
(13.1%). When asked if they have used Saudi MoH appli-
cations for follow-up consultations, 98 patients said yes, 
with most indicating no difficulty in using health applica-
tions for consultations. However, a small number of 
patients reported difficulties consulting with medical pro-
fessionals via the health applications due to difficulty of 
use, consultation rejection, and prolonged wait times. Most 
patients who had consultations via the Saudi MoH health 
application claimed that the consultation was conducted by 
an MoH physician.

Table 4 illustrates the logistic regression findings of 
factors associated with the likelihood of using health appli-
cations among the recruited sample of patients. The stron-
gest effect was detected to be with educational level (OR: 
4.2); patients with higher educational levels are more 
likely to report their use of the applications. Additionally, 
the odds of reporting application use were higher among 
younger subjects (OR: 2.6), those who were employed 
(OR: 2.6), and patients who reported following up on 
their conditions in healthcare settings other than PHCs 
(OR: 1.9), all of which were statistically significant 

(p-value<0.05). It was noted that comorbidity history and 
disease duration since diagnosis did not seem to influence 
the probability of reporting use of health applications.

Discussion
This was a cross-sectional investigation undertaken in the 
southwest of Saudi Arabia to measure utilization of Saudi 
MoH health applications and its associated factors among 
patients diagnosed with chronic conditions. The most fre-
quently reported conditions were diabetes or hypertension, 
with nearly one-third of the sample reporting comorbid-
ities. The recruited sample of patients showed limited use 
of health applications, with the most often reported reason 
being a belief that the applications were unnecessary. Most 
of the patients who used the health applications for follow- 
up consultations reported no difficulties. Factors influen-
cing the odds of reporting use of the applications were age, 
educational level, employment, and location of follow-up.

The investigation’s findings can be compared to multi-
ple local and international studies. In a self-administered 
investigation by Rafiullah and David assessing the use of 
health applications among patients with diabetes in Saudi 
Arabia, it was reported that only 36% of their sample 
indicated the use of these applications.16 Nonetheless, it 
must be noted that utilizing a self-administered question-
naire is likely to exclude illiterate patients from their 
sample, which may partially explain why our sample had 
a lower proportion of patients who reported using the 
application (31.8%).

Other, more recent, online surveys measuring the gen-
eral population’s use of MoH health applications revealed 
higher utilization rates. In a study assessing the use of the 
Seha application, 47% of respondents reported using it, 
which is significantly higher than our sample (13.1%).12 

Similarly, in another investigation that employed an online 
survey to evaluate the use of the Mawid application during 
the COVID-19 pandemic, only 204 (8%) of the 2542 
participants reported not using the application.13 This find-
ing demonstrated higher utilization in comparison to our 
patient sample, where 81.8% of them reported not using 
the Mawid application. This marked variation can be par-
tially explained by demographic and methodological dif-
ferences, as our sample included patients who were older 
and illiterate, both of whom are unlikely to respond to 
online surveys. This suggests that using online surveys to 
measure utilization of health applications may yield 
greater utilization rates than other methods that can recruit 
subjects with limited abilities to respond to online, self- 

Table 3 Use of Electronic Devices and Saudi MoH Health 
Applications Among 658 Patients Diagnosed with Chronic 
Diseases in Jazan, Saudi Arabia

Variables: Frequency 
[Proportions]

Use of electronic devices

I do not use electronic devices 116 [17.7%]

Mobiles only 404 [61.6%]

Tablets or PCs 136 [20.7%]

Do you use health applications

Yes 209 [31.8%]

No 449 [68.2%]

Reasons of not using health applications

Illiteracy 66 [15%]

Believing health applications are not necessary 192 [43.5%]

Not knowing how to use the applications 51 [11.6%]

Not aware about the existence of health applications 96 [21.8%]

Technical difficulties 22 [5.0%]

Other 14 [3.2%]

Reported use of health applications

Patients reporting use of Mawid? 119 [18.2%]

Patients reporting use of Sehaty? 86 [13.1%]

Patients reporting use of Tawakalna? 37 [5.7%]

Patients reporting use of Tetamman? 14 [2.1%]
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administered surveys. A literature search for a comparable 
international investigation identified a US-based study that 
utilized an online survey in May 2020, which recruited 
2210 respondents with chronic diseases, with 49% report-
ing engaging in telehealth.17 Additionally, similar to our 
findings, it was noted that in their patient sample, the aging 
population was less likely to benefit from telehealth 
services.

Our investigation did not seek to measure patient satis-
faction with the use of the MoH-developed health applica-
tions. Nevertheless, our study identified factors related to 
the odds of using the applications, such as age, educational 

level, and employment status. These findings are compar-
able to those of a recent online survey by Alharbi et al, 
who recruited 439 patients who utilized virtual clinic ser-
vices provided by primary healthcare settings in Riyadh, 
Saudi Arabia, between March and July 2020. Alharbi et al 
concluded that satisfaction with virtual clinics was higher 
among male patients, those with lower educational levels, 
and patients aged 18 to 59 years old.15 Another study 
found high levels of satisfaction among 145 patients who 
attended diabetes telemedicine clinics provided by King 
Saud University Medical City, in Riyadh, Saudi Arabia, as 
a response to the social distancing measures of the 

Table 4 Factors Associated with the Odds of Reporting Saudi MoH Health Applications Among 658 Patients Diagnosed with Chronic 
Diseases in Jazan, Saudi Arabia

Variables Use of Health Applications 
Frequency [Proportions]

ORs 95% CIs P value

No Yes

Age

Below 51 years 179 [57.4%] 133 [42.6%] 2.640 1.88–3.706 <0.001

51 years or more* 270 [78%] 76 [22%]

Gender

Male 173 [64.1%] 97 [35.9%] 1.382 0.992–1.925 0.056
Female* 276 [71.1%] 112 [28.9%]

Education level
Less than high school education* 239 [84.5%] 44 [15.5%] 4.268 2.917–6.245 <0.001

High school education or above 210 [56.0%] 165 [44.0%]

Marital status

Married 314 [67.8%] 149 [32.2%] 1.068 0.744–1.532 0.722

Not married* 135 [69.2%] 60 [30.8%]

Occupation

Employed 120 [53.8%] 103 [46.2%] 2.664 1.892–3.752 <0.001
Unemployed/Students/ housewife* 329 [75.6%] 106 [24.4%]

Residence type:

Rent 77 [64.2%] 43 [35.8%] 1.251 0.826–1.896 0.290

Owned* 372 [69.1%] 166 [30.9%]

Comorbidity

One disease 318 [67.4%] 154 [32.6%] 0.867 0.599–1.254 0.448
More than one disease* 131 [70.4%] 55 [29.6%]

Disease duration
Less than 12 years 248 [66.5%] 125 [33.5%] 1.222 0.872–1.713 0.244

12 years or more* 194 [70.8%] 80 [29.2%]

Location of follow up

PHC* 233 [75.9%] 74 [24.1%] 1.968 1.403–2.761 <0.001

Other 216 [61.5%] 135 [38.5%]

Note: *Reference groups.
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COVID-19 pandemic, with 86% indicating that they 
would use virtual clinics in the future. However, their 
study did not report an assessment of factors linked to 
satisfaction levels.18

The current study’s findings reveal that older patients 
and those with less than a high school degree are less 
likely to use health applications developed by the Saudi 
MoH. The onset of the COVID-19 pandemic and its 
accompanying social distancing measures induced limited 
access to healthcare facilities, especially during the curfew, 
which lasted from March to May 2020.19 The 449 
patients’ lack of access to healthcare services offered 
through health applications mandates advertising that 
emphasizes the importance of these applications and 
gives more consideration to elderly and less educated 
patients concerning the management of their conditions 
during similar circumstances. The notion of considering 
special requirements for older patients is similar to the 
findings of a systematic review conducted by Arnhold 
et al, who investigated the use of mobile applications for 
diabetics. They concluded that usability of applications for 
diabetes was either moderate or good among applications 
offering a small range of services, while applications with 
a larger number of services showed worse usability.20

Since the nature of our investigation involved the col-
lection of data at a specific point in time, no data on the 
use of MoH health applications in Jazan before the 
COVID-19 pandemic is available. Nevertheless, it was 
expected that the utilization of services provided by health 
applications would increase. Several international reports 
indicated increased usage of telemedicine services during 
the pandemic.21,22 It was also implemented as a necessary 
option to limit the risk of COVID-19 transmission.23 

However, our findings reveal low utilization among 
patients diagnosed with chronic diseases in the Jazan 
region, even after the onset of the pandemic.

Strengths and Limitations
This study has several strengths and weaknesses. One of 
its assets is the inclusion of patients with chronic diseases 
and varying demographic features in its sample, such as 
those with low educational levels and the elderly popula-
tion. This enabled the provision of a more realistic esti-
mate in comparison to other surveys utilizing an online 
self-administered approach. One of its limitations is its 
reliance on non-random sampling and recall of patients 
without access to usage data, either from the MoH or 
health care providers.

Conclusion
Our investigation found that patients diagnosed with 
chronic diseases in Jazan had low utilization of health 
applications developed by the Saudi MoH. In comparison 
to other groups, older patients and those with low educa-
tion levels were more likely to report low utilization. 
When asked why they were not utilizing the applications, 
most believed that these were not important for seeking 
healthcare. More effort should be employed to encourage 
the use of these health applications, particularly among 
patients with chronic diseases. Future investigations are 
needed to discern specific factors influencing the usage 
and satisfaction level of health application users in the 
region. Furthermore, it is recommended that research be 
conducted to determine whether the limited use of health 
applications during the pandemic affected the quality of 
healthcare services provided and overall disease manage-
ment. Finally, the restricted use of health applications 
among older patients with limited education levels indi-
cate a need to establish initiatives aiming to increase use 
of health applications among this group of patients. These 
initiatives can involve providing educational programs to 
orient the patients about use the applications. In addition 
to orienting the patients, these orientation efforts can 
involve family members who are taking care of the 
patients. Additionally, utilization of voice-assisted com-
mands, or providing designated calling services to the 
applications for patients whom are illiterate or unable to 
read may aid in better utilization of the health 
applications.
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