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Abstract. Based on community medical APP as the carrier, this paper studies the emotional and 
experiential process of community doctors using mobile community medical APP under different 
cognitive loads, and puts forward the improvement of product optimization. Firstly, based on the 
cognitive load theory, objective user data is obtained through cognitive load control experiments 
on target users. Second, ask the target user to fill in the Positive and Negative Affect Scale and 
System Usability Scale to obtain subjective user data. Finally, analyze the user's subjective and 
objective data. Based on the analysis of experimental results and user observation, the 
improvement strategy is proposed to reduce the barriers to community doctors learning and using 
community medical apps. 

1 Introduction 
A good Internet medical model not only improves the 
efficiency of work, but also helps community doctors 
improve their clinical medical technology[1]. However, 
from the overall structure of community doctors in China, 
the level of cultural education of community doctors is 
relatively low. There are great differences in the 
application of Internet medical care. Therefore, how to 
improve the self-study ability of community doctors in 
the community medical system has become the focus of 
community Internet medical research content.Based on 
cognitive load theory, this study explores the operating 
experience of community doctors for community mobile 
medical system under different cognitive load conditions 
through cognitive load control experiments, Positive and 
Negative Affect Scale, System Usability Scale and so on. 
And combined with the experimental results, the 
optimization method of improving the community 
mobile diagnosis and treatment system is put forward. 

2 Literature Review 

2.1. Cognitive load  

Cognitive load is done by Australian psychologist John 
Sweller, who believes that cognitive load is the amount 
of activity that is applied to a person's cognitive system 
when a person completes an activity at a given time[2]. 
According to the relevant research, cognitive load is the 
level of psychological tolerance shown by processing a 
specific amount of information[3]. As the amount of 

information received and processed by individuals 
increases, the cognitive load increases gradually[4]. It is 
not difficult to find that cognitive load can be understood 
as an individual receiving more information at the same 
time than the maximum amount received by the brain, 
resulting in information redundancy[5]. In the digital 
interface, the main performance is the same interface 
information is too large, the user can not filter out useful 
interface information in a short period of time, resulting 
in brain information redundancy, thus forming cognitive 
load. 

2.2. User Emotional Experience and Availability 
Testing 

The user experience is user-centric, emphasizing that the 
product is for the user, not just to implement certain 
features[6]. In general, the user experience is to 
understand the user's needs, motivations, and emotions 
and product interactions in a particular scenario [7]. 
Mainly focus on the availability of products, functional 
ease of use, availability is mainly to ensure that users can 
smoothly complete the basic needs of users when using 
the product. Ease of use is mainly reflected in the product 
can exceed the user's psychological expectations, so that 
users meet the excitement needs, The ease of use is 
mainly reflected in the ability of the product to exceed 
the user's psychological expectations and the user's 
ability to meet the excitement needs[8]. Therefore, the 
availability and ease of use of community mobile 
healthcare systems play a critical role in the user 
experience. In this study,  System Usability Scale is 
mainly used for usability and ease of use research.  
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In addition, psychological studies have shown that 
cognitive models do not fully include behavioral factors, 
and that emotional experience plays an important role[9]. 
It not only influences the beliefs and attitudes of the 
individual, but also guides the individual in decision-
making and action[10]. Compared with data analysis 
research, the user's emotional experience can reflect the 
user's real needs, there are studies Emotional changes 
such as joy, frustration, and joy can capture the 
experience of users using information products[10-11]. 
Therefore, in the user's emotional experience, Positive 
and Negative Affect Scale is used to study the user's 
emotional experience, including psychological efforts 
and task difficulty evaluation[12]. 

3 Experimental scheme design 

3.1. Experimental design 

This experiment mainly takes "Wanjia Medical APP" 
and "Spring Rain Medical APP" as the test software, 
using 2 (cognitive load: high, low) x 5 (task type: login 
account, click on patient appointment, fill out patient 
information, fill out prescription, Charge for prescription) 
multi-factor mixed experimental design, in which 
cognitive load is the inter-test factor; the task type is the 
subject factor, the variables include a cognitive negative 
index, time to complete a task, learning ability, etc. This 
experiment requires the collection of two sets of data 
samples: objective data and subjective data. Objective 
data refer to behavioral data during the experiment. 
Subjective data is included in PANAS and SUS data.This 
experiment mainly takes "Wanjia Medical APP" and 
"Spring Rain Medical APP" as the test software, using 2 
(cognitive load: high, low) x 5 (task type: login account, 
click on patient appointment, fill out patient information, 
fill out prescription, Charge for prescription) multi-factor 
mixed experiment design, in which cognitive load is the 
inter-test factor, the task type is the  subject factor，the 
variables include cognitive negative index, time to 
complete a task, learning ability, etc. This experiment 
requires the collection of two sets of data samples: 
objective data and subjective data. Objective data refer to 
behavioral data during the experiment. Subjective data 
are included in PANAS and SUS data. 

3.2. Experimental test subjects and instruments 

In this study, 20 community doctors who had not used 
the app were randomly selected to participate in the 
experiment, with an average age of 43.6±1.05years of 
age, education in high school or above, community 
medical work for more than 10 years, including 12 men, 
women 8 people. All subjects were fluent in the use of 
APP software, vision or corrective vision is normal, are 
right hand, and are voluntary to participate in the 
experiment. The subjects were tested in the same 
environment, using iPhone X phones and using digital 
cameras to record the subjects and record the time the 
task completes, while rendering the control of the time. 

3.3. Experimental procedures 

According to the mixed experimental design scheme, the 
experiment divided 20 subjects into 2 groups of 10 
people per group (one group for high cognitive load, one 
group for low cognitive load), each subject participated 
in the above two APP task process tests. Before the 
experiment, subjects were asked to listen to the 
requirements of the experiment, according to the 
requirements to fill in personal information and pre-test 
PANAS, PANAS using a 5-level scoring system for 
scoring, consisting of 10 positive emotional words and 
10 negative emotional words[13].Ask subjects to rate the 
vocabulary in the scale according to their own operating 
experience, 1 is very relaxed and very easy, 5 is very 
hard and very difficult.During the experiment, the 
subjects completed the tasks in order as required, and the 
experimenters recorded the time required for each task 
and the time required for the entire task process.After 
each participant completes the task process, fill out 
PANAS and SUS after testing. After a ten-minute break, 
conduct a second mission flow experiment. 

4 Experimental data analysis 

4.1. Behavioral data analysis 

At the end of the experiment, SPSS statistical analysis 
software is used to describe statistics, anovaise and 
related analysis of each task. And cognitive load analysis 
of each group of subjects.the results of the analysis as 
shown in Table 1.  

Table 1. Descriptive results of cognitive load measurement in each group 

 Cognitive load Task steps MAX MIN M SD  P N 

Low cognitive 
load 

wanjia 
medical 

APP 

Step 1 9.6s 7.3s 8.3s 1.1s 0.43 10 
Step 2 5.3s 2.8s 3.6s 1.2s 0.36 10 
Step 3 61.6s 40.3s 45.6s 1.3s 0.01 10 
Step 4 72.4s 52.1s 65.6s 1.6s 0.07 10 
Step 5 15.7s 10.4s 12.6s 1.2s 0.39 10 

chunyumed
ical APP 

Step 1 10.4s 6.9s 8.1s 1.2s 0.52 10 
S tep 2 5.0s 2.4s 3.2s 1.1s 0.38 10 
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Step 3 57.7s 40.1s 46.7s 1.4s 0.03 10 
Step 4 78.4s 57.7s 64.3s 1.0s 0.13 10 
Step 5 12.4s 16.7s 14.3s 1.3s 0.43 10 

Total 164.3s 118.4s 136.2s 1.2s 0.17 20 

High cognitive 
load 

wanjia 
medical 

APP 

Step 1 9.4s 7.0s 8.1s 1.2s 0.47 10 
Step 2 6.2s 2.4s 4.6s 1.4s 0.52 10 
Step 3 82.2s 40.3s 67.3s 1.3s 0.02 10 
Step 4 88.4s 62.7s 75.6s 1.3s 0.01 10 
Step 5 18.2s 12.2s 13.6s 1.2s 0.04 10 

chunyu 
medical 

APP 

Step 1 13.2s 6.9s 9.7s 1.2s 0.43 10 
Step 2 6.2s 2.7s 3.4s 1.3s 0.52 10 
Step 3 86.5s 53.4s 73.7s 1.4s 0.01 10 
Step 4 84.4s 64.9s 73.6s 1.5s 0.03 10 
Step 5 17.1s 13.6s 15.2s 1.4s 0.04 10 

Total 206.2s 133.4s 172.4s 1.3s 0.21 20 
The experimental results show that the low cognitive 

load is faster than that of a person with a high cognitive 
load. At the same time, the main effect of the task 
category is significant. After simple tests of high and low 
cognitive load effects, there were significant differences 
in the "filling in patient information", "filling out 
prescriptions" and "paying prescriptions" in the task 
category (P<0.05)。 At the same time, the tasks with 
significant differences in cognitive load in the task 
category were compared, and it was found that the 
completion time of the low cognitive load group 
(136.2±1.2) was lower than that of the high-altitude 
cognitive load group(172.4±1.3)。 Overall, the cognitive 
load of the user was significantly different in the 
cognitive load regardless of the user's low or high 
cognitive load, the significant difference in the cognitive 
load group was greater in the high cognitive load group, 
and the cognitive load of wanjia medical APP{(143.8 

±1.2)low;(169.2±1.3)high} was slightly higher than that of 
chunyu medical APP{(137.6 ±1.2  )low;(175.6 ±1.4)high}. 

4.2. Emotional experience and usability analysis 

The measurement of emotional experience was measured 
with a 5-level Positive and Negative Affect Scale , before 
the experiment, the subjects filled out the first scale, 
respectively, to obtain the pre-measurement values of 
positive emotion (PA1) and negative emotion (NA1), and 
after the test was completed, the test subjects were asked 
to fill out the positive emotion (PA2) and negative 
emotion (NA2) after the measurement. And calculate the 
change value of positive and emotional experience: 
positive emotion (PA2) - Positive Emotion (PA1), and 
Negative Emotional Experience Change Value: Negative 
Emotion (NA2) - Negative Emotion (NA2). The 
description statistics for emotional experience 
measurements are as shown in Table 2. 

Table 2. Test the task flow 
condition statistical type PA1 NA1 PA2 NA2 PA NA 

high cognitive load 
Wanjia APP 

Mean 3.27 1.13 3.73 1.47 -0.42 0.21 
SD 0.52 0.67 0.22 0.31 0.32 0.26 

high cognitive load 
Chunyu APP 

Mean 3.27 1.13 3.81 1.08 0.45 -0.08 
SD 0.52 0.67 0.30 0.35 0.37 0.41 

low cognitive load  
Wanjia APP  

Mean 3.27 1.13 3.36 1.62 0.26 -0.18 
SD 0.52 0.67 0.54 0.37 0.32 0.37 

low cognitive load  
Chunyu APP  

Mean 3.27 1.13 3.42 1.84 0.33 -0.12 
SD 0.52 0.67 0.43 0.18 0.07 0.21 

 
From the comparison of the mean measurement of the 

emotional experience of the subjects, it was found that 
the chunyu APP under high cognitive load reduced the 
average positive emotional experience value of the 
subjects (PA= -0.42), while the chunyu  APP decreased 
the negative emotional experience value (NA= -

0.08).Low cognitive load chunyu APP and wanjia APP 
increased the positive emotional experience of the 
subjects, and negative emotional experience 
decreased.Overall, positive emotional experience under 
low cognitive load was higher than high cognitive load, 
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and the negative and negative emotional experience 
under low cognitive load had less effect. 

After completing the emotional experience 
experiment, the researchers were asked to fill out the 
SUS availability scale to measure the user's analysis of 

app availability in the experiment. According to the SUS  
test specification, the scale questionnaire totals 10 
questions and uses a five-level likert scale(0-4), such as 
Table 3. 

Table 3. Analysis of user availability and ease of use 

subject raw 
 score 

conversion  
score 

SUS  
score 

SUS Easy 
Learning Index 

SUS 
Availability 

Index 
I think I'll use the system a lot 4.6 3.6 

 
 
 
 

51 
（F） 

 
 
 
 

36.3 
（F） 

 
 
 
 

52.2 
（D） 

I think the system is more complicated 4.0 1.0 
I think the system is simple and easy to use 3.1 2.1 

I think professional guidance is needed 3.1 1.9 
I think the system is better connected togethe 3.2 2.2 

I think there's a lack of continuity in the system 3.3 1.7 
I think most people learn quickly 2.8 1.8 
I find the system difficult to use 3.2 1.8 

I feel confident when I use the system 3.1 2.1 
I need to learn a lot to use 2.8 2.2 

 
Through the SUS availability scale filled out by the 

subjects, it is known that the user's SUS score for the 
APP in the experiment is 51, and the query SUS database 
shows that less than 14% of the users are satisfied with 
the APP in the experiment. In terms of ease of learning, 
user satisfaction was also less than 14%, and usability 
was slightly higher, about 15%-34%. From the 
experimental data, it can be found that the subjects are 
available for the APP ease of use in the experiment low 
sexual satisfaction.  

5 Analysis and Summary 
Firstly,through experiments found that the participants' 
cognitive patterns are generally: visual perception 
interface-brain cognition-start operation-information 
feedback, when the subject sencountered an operational 
error or can not find the function, often appear suspicious, 
anxious behavior, and will be based on their own 
cognition to start to try some operations. Therefore, it can 
be seen that the frustration caused by cognitive error can 
affect the user's operation and reduce the performance of 
the system. 

Secondly, from the APP test data, it can be seen that 
high cognitive load has a significant effect on completing 
tasks three, four and five, it can be inferred that cognitive 
load has a certain effect on the time and efficiency of 
completing the task. 

Finally, in the analysis of emotional experience and 
availability, it is found that high cognitive load has a 
certain influence on the positive and negative emotional 
experience of users, and the two diagnostic APP in the 
experiment is low on ease of use and usability 
satisfaction, so it can be inferred that the product 
availability, ease of use of the deficiency, but also on the 
user's emotional experience has a certain impact.  

Therefore, through the above experiments, it can be 
concluded that the overall use of the two applications in 
the test is good, but the "fill in patient information" and 
"fill in prescription" functions need to be further 
optimized to improve the user experience. 
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