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E-Health, Telemedicine and (Web) surveys 

 

 Is it possible to transform the doctor-patient clinical communication in a 

structured questionnaire? 

What improvements could it bring to “classic” telemedicine and 

telemonitoring systems?  

 How could we measure the effectiveness of such a questionnaire (and 

of the derived information)  when it is included in a telemedicine 

system? 
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First clinical interview 

 

Health database store data about: 

1) Demographic data 

2) Lab instrumental tests 

3) Diagnosis and therapy 

 

Only a summary of  gathered 

information is stored  

 

 



Control clinical interview 

 

In chronic diseases, the ensuing 

patient-doctor relation develops in a 

different way:  

the clinical interview focuses  mainly 

on present symptoms and their 

variations since the last visit. 

 

The check-up visit can be more easily 

trasformed in a questionnaire (and 

then in a web questionnaire) 

 

 

PRO  - storing all responses and information given by the patient; 

- it is possible to analyse both instrumental AND patient 

variables (measured at the same time)   



Telemedicine/telemonitoring systems 

 

All these systems collect and store biometric parameters. 

Data collected can be viewed by the medical staff. 

Their goal is to provide an effective treatment of (chronic) patients at home.  

BUT 

Few systems collect additional information directly from the patient. 

On the other hand, the patient-doctor communication is substantial (as 

physicians themselves state). 
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A possible innovation in Telemedicine/Telemonitoring 

 

The control medical visit can be realized as a web questionnaire. 

Face-to-face interview  medical visit  

CAWI    virtual medical visit 

The tools and methodology developed for web surveys can be used to 

simulate a "face-to-face" situation between patient and doctor. 
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Our experience:  

home monitoring heart failure patients 

 

We describe the obtained results in an innovative experimental telemedicine 

system. 

 

A.SCO.L.T.A.        

Home Care of Heart Failure through Techniques of Advanced Digital 

Communications 

In Italian ASCOLTA means Listen  

 

Here we focus on the web questionnaires and their role in the 

experimentation. 
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Patients as potential respondents: pro and cons 

 

 Most chronic patients are elderly (in our sample from 58 to 82 years old) 

  Not technology-driven (in Tuscany only 30% of HF patients with ADSL 

connection at home) 

 

 They are strictly involved with survey results  

 Their active role in the monitoring system stimulate a high participation rate 

and a low (very low) item non response 

 The patient himself/herself AND patient’s relatives have positive feelings: 

more support at home  
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Other aspects 

PRO 

•  larger amount of information stored 

•  patient information could help detect automated alert  level 

 

CONS 

•  too much information ?  

•  medical staff reactions ? 

• a daily questionnaire can be a heavy burden: 
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How achieve a collaborative behaviour from patients 

In the ASCOLTA Project 

During the enrollment of patients:  

detailed presentation of  the project,  

test of the devices 
 

During experimentation:  

assisted training  

Phone technical assistance 

At the end of experimentation 

focus group  
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The enrolled patients received detailed information during the 

presentation of the study;  

they were personally assisted during the first connection from their 

own house; 

phone assistance was guaranteed for technical problems during the 

whole study.  



Testing the device used for questionnaire 
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The ASCOLTA data collection 
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The patient at home had to connect daily to an approachable computer 

software, at the time most convenient for the patient. 

 

Through a web questionnaire - dynamically constructed with a different 

number of questions (and responses) according to the patient clinical 

condition – patients health data were collected (“control virtual visit”), 

including additional physical data (weight and arterial pressure) measured 

by patients and reported in the questionnaire.  

 

At the end of the questionnaire, the system asked the patient to wear the 

equipment in order to monitor EKG, SpO2 and respiratory rate; all signals 

were collected wireless for five minutes.  

 

All data (of web questionnaires and of biometrics measurements) were 

automatically stored in a database to be visualized by the medical staff on 

an arranged platform. 

The patient shares an active role in determining 

his/her own health condition  



Daily questionnaire 

# questions: 10-14 

how do you feel 

how's the weight 

Weight, 

min and max  

blood pressure 

shortness of breath yesterday 

shortness of breath combing 

shortness of breath washing oneself 

shortness of breath getting dressed 

shortness of breath lacing up shoes 

shortness of breath climbing steps 



At patient’s 

discretion 

questionnaire 



Variables list 
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Instrumental Variables Patient reported Patient responses 

breath max blood pressure how do you feel 

SpO2 min blood pressure how's the weight 

heart rate weight swollen legs 

sinus tachycardia shortness of breath yesterday 

sinus bradycardia shortness of breath combing 

supraventricular extrasystoles shortness of breath washing oneself 

ventricular extrasystoles shortness of breath getting dressed 

atrioventricular block 1g shortness of breath lacing up shoes 

atrioventricular block 2g shortness of breath climbing steps 

atrioventricular block 3g palpitations 

atrial fibrillation chest tightness 

atrial flutter tiredness 

ventricular tachycardia 



Data collected for the first month 



Data collected for the first month 

 541 

after two months 

27 

 592 

 568 



Very low non responses (questionnaires missing)  
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After 1 month   only 6% of  missing daily qs 

 243 qs    9    0% 

    1  20%   

    1  34% 

 

After 2 months    478 qs compiled  ( 243 + 235 ) 

 

This fidelity denotes a very strong interest in the instrument. 

 

The patient’s involvement strategy was effective. 
  

 



Item non responses 

Items % missing values 

how do you feel 0.39% 

how's the weight 6.03% 

swollen legs 0.00% 

shortness of breath yesterday 0.78% 

shortness of breath combing 5.45% 

shortness of breath washing oneself 6.61% 

shortness of breath getting dressed 7.39% 

shortness of breath lacing up shoes 6.03% 

shortness of breath climbing steps 6.42% 

palpitations 0.39% 

chest tightness 0.39% 

tiredness 0.39% 

max blood pressure 0.00% 

min blood pressure 0.00% 

weight 0.00% 



Time spent to complete the questionnaires 
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Patient 

Questionnaire 

Total Daily At discretion 

# Mean time # Mean time # Mean time 

CLMG 73 1.07 1 8.00 74 1.12 

CLTS 55 1.08 55 1.08 

CNCV 20 1.36 1 4.00 21 1.43 

CNID 85 1.46 1 1.00 86 1.45 

CNNV 24 1.03 1 1.00 25 1.02 

DNTC 22 3.49 3 2.20 25 3.38 

FRSG 27 1.27 1 1.00 28 1.26 

LCUL 46 1.46 46 1.46 

MCLN 57 1.09 1 1.00 58 1.09 

PCCL 50 1.34 5 1.24 55 1.33 

PSQN 19 1.16 2 1.30 21 1.17 

Total 478 1.31 16 2.04 494 1.32 



Time spent to complete the daily questionnaires:  

comparison between first - second half experimentation period 
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paziente 

Period 

t p-value First half Second half 

CLMG 1.09 1.05 0.71 0.4816 

CLTS 1.16 1.02 2.10 0.0406 

CNCV 1.00 2.20 -2.47 0.0238 

CNID 1.37 1.56 -0.51 0.6085 

CNNV 1.05 1.00 0.92 0.3693 

DNTC 2.04 6.53 -1.71 0.1032 

FRSG 1.47 1.05 1.18 0.2509 

LCUL 1.37 2.10 -1.10 0.2785 

MCLN 1.08 1.14 -0.49 0.6271 

PCCL 1.30 1.41 -0.49 0.6252 

PSQN 1.30 1.05 2.13 0.0482 

Total 1.25 1.37 -1.06 0.2885 



Connection to the daily questionnaire:  

observance of chosen time as a proxy of cooperation  
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patient 

# of daily 

questionn

aires 

Time at start of  questionnaire Mean difference from  

Median Mean Median Mean 

CLMG 73 8.05.00 8.13.39 18.27 17.54 

CLTS 55 14.42.00 14.42.11 16.13 15.46 

CNCV 20 15.23.00 15.33.14 13.53 15.51 

CNID 85 17.48.30 17.45.53 14.28 14.42 

CNNV 24 19.24.30 19.14.28 24.33 26.30 

DNTC 22 9.45.00 9.55.55 22.55 25.30 

FRSG 27 9.29.30 9.25.56 18.13 18.11 

LCUL 46 8.20.00 8.26.29 22.26 22.12 

MCLN 57 9.20.00 9.30.47 17.02 19.25 

PCCL 50 7.56.30 8.36.28 11.51 31.42 

PSQN 19 20.07.00 19.58.11 20.09 19.32 



Patients responses are useful information  

The analysis of data confirms that the patient variables, obtained during virtual 

visit, are substantial to assess the clinical status, as much as the traditional 

instrumental variables.  

      correct classifications  

      with random forest method 

Patient variables set   69% 

Instrumental variables set  70% 

Patient + Instrumental   84% 

The combined use of  both variabes leads a more correct classification of the 

health status of the patient . Results are reported in: 

Romano MF, Sardella MV, Alboni F, L’Abbate A, Mariotti R, Di Bello V, The 

informative contribution of the “virtual medical visit” in a new heart failure 

telemedicine integrated system (submitted to Telemedicine and eHealth) 

 



Conclusions 

The research puts forward (at least) one innovative element:  

• the use of a web questionnaire to virtually recreate a checkup visit.  

Our results, although preliminary, appear promising and, in our opinion, 

could be of significance  

on the ongoing debate on the most appropriate type of telemonitoring 

and remote care of patients. Further studies, on a more large 

population, could be useful to ultimately confirm our preliminary results 

and to allow more efficient  cost-benefit ratio, according to HTA 

protocols. 

to broaden survey methodology applications 
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