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Who uses the NHS Saúde Hotline? 

Has the user changed over time? 

 

 

Abstract 

There has been an increase in the use of telephone-based services and internet 

throughout the years and, therefore, the Saúde 24 Hotline has become an important 

service in Portugal. This service aims to screen, counsel and refer the patient in order to 

avoid unnecessary visits to health institutions and also to indicate the most appropriate 

resource according to the illness. 

This work has two different questions: the first one examines the determinants of 

satisfaction that have more influence on the overall satisfaction of the Saúde 24 Hotline 

users. The second one aims to analyze if the confidence level of the users is increasing 

over time, measured by following the recommendation. 

The first study was conducted on a random sample collected from June to October 

2014, which was taken from the User Satisfaction Survey. The second approach 

includes data from January 2008 to December 2014 from the Clinical Data Base of all 

users who have called the Hotline.  Findings suggest that the majority of users are very 

satisfied with the service and the variables with more impact on the overall satisfaction 

are commitment and availability from the nurse, adequacy of call duration and quick 

identification of the problem. The survey indicates that 94% of respondents follow the 

recommendation and on average people have called the hotline 3 times in the previous 

year. The results from the Clinical Database show that people who were recommended 

to go to the emergency room are more likely to follow the advice than the people who 

were recommended to book routine appointments.  

Keywords: NHS Saúde 24 hotline, patient satisfaction, telephone triage, compliance 
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1-Introduction 

In the recent years, and despite the increase in the use of the Internet and telephone-

based services, the National Health Service hotline is not a usual provision in 

Portuguese lifestyles. The hotline arises not only to help the health care needs of 

citizens who value their time, but also to improve accessibility of the National Health 

Service. In fact, there are many problems regarding the accessibility and the use of 

resources. There is a lack of knowledge about what is the most appropriate facility 

according to the different health cares, and the inadequate use of the available resources, 

contributes towards the overcrowding of emergency rooms. Therefore, the hotline can 

avoid these negative factors by screening the users in order to identify their health care 

needs, counselling them on what the most appropriate resource and referring the patient 

to the best facility according to their illness. Moreover, the service also gives public 

health assistance in periods of the flu, heat, or food poisoning as well as general health 

information about the localization of the resources or pharmacies. The customers can 

access the service by telephone call or via the online chat, which is available 24 hours a 

day.  

In order to improve the accessibility of the health institutions, it is essential to guarantee 

that customers are satisfied with the telephone service. People who are more satisfied 

with the hotline use the service more frequently and, therefore, the probability of 

unnecessary visits to the national services should decrease.  

One of the purposes of this research is to know the determinants that have a higher 

influence on the overall satisfaction of the users. Answering the research question will 

imply the use of the User Satisfaction Survey. To do so, two different approaches will 

be studied. Since the first approach includes a dependent variable with three categories, 

we will run an ordered probit model, which is a generalization of the probit analysis on 
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the cases where there are more than two outcomes of an ordinal dependent variable. The 

second one will conduct a probit model because the dependent variable only takes two 

values. The results between the two methods are quite similar, showing that the 

determinants with more influence on the overall satisfaction are commitment and 

availability from the triage until the final recommendation of the nurses, quick 

identification of the problem and the adequacy of call duration.   

However, it is not only the User Satisfaction Survey than can give answers about the 

users’ satisfaction. There are other ways to measure their satisfaction with the NHS 

hotline. Therefore, beyond this study, we will analyze whether the confidence level of 

the users is increasing over time by evaluating the factors that have an impact on 

following the recommendation from nurses. The study will be done using data from the 

clinical database of the National Health Service hotline. The results show that personal 

characteristics differ according to different recommendations and the ones, which have 

a higher influence on patient compliance, are emergencies and self-care.  

This paper is structured in the following way: Section 2 presents some previous studies 

regarding the satisfaction of telephone advice users and analyses of clinical data; 

Section 3 describes the data and methodology employed in both studies; Section 4 

shows the results from the different estimations followed by a discussion of the results 

and which are concluded in Section 5. 

2 – Literature Review 

The National Health Service hotline is a service from the Health Ministry that aims to 

satisfy the health care needs of the Portuguese citizens, in order to improve the 

accessibility to health institutions and rationalize the use of the resources. Therefore, the 

hotline operates in three different aspects regarding their attendance. The main goal is to 

screen the patients in order to identify their illness, counselling them about what 
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decision they should take and referring them to visit the most appropriate institution 

according to their illness. Additionally, the service can give public health assistance in 

periods of the flu or food poisoning and, finally, it offers general health information of 

health in order to indicate the most appropriate health institution to visit. A brief 

analysis of the survey shows that the users called the NHS hotline about 3 times, on 

average, in the year 2013. Moreover, most of them recommend the service and have the 

intention to use again.  

It is important to know if customers are truly satisfied with the service and understand 

what should be done to improve it. In fact, the determinants of the patients’ overall 

satisfaction are quite ambiguous regarding some previous literature. In general, the 

results show an increase in the use of telephone consultation and triage (Bunn, Byrne  & 

Kendall, 2009 and Patel, Dale & Crouch, 1997).   

Regarding the call waiting time, one expects a negative relationship between 

satisfaction and waiting time. The satisfaction with the wait is, in general, relatively 

positive if the waiting time is shorter than the guaranteed time limit that a patient is 

willing to accept (Kumer, Kalwani & Dada, 1997). Patients were less happy about being 

kept waiting on the phone (Gallagher, Huddart & Henderson, 1997). However, the 

perception of waiting time may differ among customers. It may be people’s 

expectations that serve as reference points in evaluating outcomes (Antonides, Verhoef. 

& Aalst, 2000). Therefore, if customers are willing to wait, then it does not adversely 

affect their satisfaction. Users are generally more tolerant of the waiting time (Hartley & 

Ward). Another finding suggests that, in order to keep the users happy with the time, 

nurses should give an informative satisfactory answer. Giving quality time during the 

call increases the customers’ satisfaction with waiting time (Garcia, Trevor, Moradi & 

Bibinaz, 2012).  
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Feinberg, Kim and Hokama (2000) studied the operational determinants of caller 

satisfaction and found that only the percent of calls closed on the first contact and the 

average abandonment rate have impact on the users’ satisfaction. Neither average speed 

of answer nor average time in queue, even statistically significant, could be considered 

determinant causal effects for customer satisfaction.  

Regarding the reasons for dissatisfaction, a survey found that the majority of the 

problems of the hotlines are the difficulties getting through to the service and the fact 

that sometimes customers have to call many times until they speak with the nurse 

(Nagle, McMahon, Barbour and Allen, 1992).  

On the subject of the Clinical Data Base, O’Connel, Stanley and Malakar have found 

that only 10% of the users did not follow the recommendation. Callers were satisfied 

even when directed to lower level of medical care than they would have otherwise used. 

In fact, there are different reasons for not complying with the algo1rithm 

recommendation. The most likely, at 28%, is because the nurse felt the patient was not 

as sick as they believed. The patient being sicker than the nurse believed, at 16%, is also 

a reason not to comply with the algorithm. Unavailability or unwillingness to contact 

the physician were also reasons for not following the advice. (O´Connel, Stanley & 

Malakar, 2001). Another finding suggests that patients were more likely to follow the 

advice to use self-care (78,9%) than to use emergency services (63,1%) or office 

services (44,1%). The determinants of patient compliance with the recommendation 

were influenced by their perceptions and also by the quality of the communication.  

This project aims to test the following hypothesis: 

1. Test the waiting call effect on satisfaction 

2. Test the speed of problem identification on satisfaction 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  An	  algorithm	  is	  a	  step-‐by-‐step	  medical	  procedure	  that	  aims	  to	  improve	  the	  medical	  care	  provision	  	  
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3. Test whether commitment and availability have influence on satisfaction 

4. Test which type of recommendation increases the patient compliance with triage 

recommendation 

5. Investigate the determinants of following the recommendation 

According to the previous literature, one can expect a negative relationship between 

waiting call and overall satisfaction as well as the quickness of problem identification. 

On the other hand, we believe that we will find a positive relationship between 

commitment and availability from the nurse during the call. Relatively to the hypothesis 

number 4, we expect that the recommendations that have a higher influence on patient 

compliance are related to emergencies and self-care.  

3 – Data and Methodology  

In order to analyze which factors have an impact on the overall satisfaction of the 

hotline users, the data is taken from the User Satisfaction Survey. The questions are 

made to random users of the hotline, which are collected from the previous week’s 

calls. The sample includes data from June to October 2014 with 2026 respondents. In 

this period, about 150 000 customers have called to the hotline. 

The Survey includes users’ personal information, satisfaction assessment regarding the 

service and information about the recommendation. The evaluation is based on a scale 

between 1 (dissatisfied) and 10 (very satisfied).  

Two different approaches will be analyzed in order to investigate the factors that have 

more impact on the overall satisfaction. Once the customers evaluate the service in a 

range from 1 to 10, the dependent variable (overall satisfaction) is divided into three 

categories. The classification was done according to the Survey assessment scale. Thus, 

we consider as dissatisfied all the assessments lower than 5, which correspond to 

negative answers, and very satisfied all the assessments higher than 7. The remaining 
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levels represent the satisfied category and also positive answers. Below, the graph 1 

shows the answers by category in percentage regarding the users’ overall satisfaction 

assessment.  The distribution for the dependent variable is the following: 

	  	  	  	  	  	  	  	  	  	  	  	  	  

 

 

 

As a result, the first estimation runs an ordered probit model,2 which is a generalization 

of the probit analysis to the cases where there are more than two outcomes of an ordinal 

dependent variable.  

Alternatively, by analyzing the data concerning the answers by category of overall 

satisfaction, one can observe that the majority of the users are very satisfied with the 

service. In fact, about 57% of the patients assess the service with 10.  

 

  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  Winkelmann R. and Boes S. (2005): “Ordered Probit Model”. Analysis of Microdata, 176-177.	  	  

 Dissatisfied Satisfied Very Satisfied 
 Level 1 2 3 
Survey 1,2,3,4 5,6,7 8,9,10 

 Table 1 – Categories for the dependent variable 

Graph 1 – Answers by category in percentage  

level	  
1	  

level	  
2	  

level	  
3	  

level	  
4	  

level	  
5	  

level	  
6	  

level	  
7	  

level	  
8	  

level	  
9	  

level	  
1o	  	  

Overall	  saBsfacBon	  	   0,40%	   0,20%	   0,40%	   0,40%	   0,91%	   2,32%	   5,91%	  15,96%	  16,57%	  56,92%	  

0,00%	  

10,00%	  

20,00%	  

30,00%	  

40,00%	  

50,00%	  

60,00%	  

pe
rc
en

t	  

Overall	  sa-sfac-on	  	  



	   	   9	  
	  

Hence, we have redefined the dependent variable for the second estimation. Overall 

satisfaction takes the values 1, which includes all the people who assess the service with 

level 10 and 0 otherwise. The division of the categories is shown in the next table: 

 

 

 

 

In both models, the analysis takes into account the following explanatory variables, 

described in table 4, which corresponds to the questions of the survey:  age, call waiting 

time, call quality, friendliness of the service, the commitment and availability from 

nurses, the quick identification of the problem and the adequacy of time duration. With 

the exception of age, which is a continuous variable, all variables were divided into 

three categories, such as the dependent variable. The classification was done according 

to the Survey assessment scale. Thus, as mentioned before, we consider as dissatisfied 

all the assessments lower than 5, and very satisfied all the assessments higher than 7. 

The remaining levels represent the satisfied category and also positive answers. 

Nonetheless, only call waiting time has the opposite meaning since the correlation with 

satisfaction is negative. Then, 1 means very satisfied and 3 is dissatisfied.  

 

         Dissatisfied Satisfied Very Satisfied 
Level 1 2 3 
Survey scale 1,2,3,4 5,6,7 8,9,10 
 

The explanatory variables added in the model and the summary of the descriptive 

statistics is the following: 

 

 

Table 2 - Categories for the dependent variable  
 Very 

Satisfied 
Otherwise 

Level  1 0 
Survey  10 9,8,7,6,5,4,3,2,1 

Table 3 - Categories for the independent variables  
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As the data neither includes periods of the flu nor the legionella outbreak, which only 

started in November 2014, we expect to observe positive results concerning the users’ 

overall satisfaction. In fact, in periods of the flu, the number of calls is significantly 

higher when compared with other periods, causing a decrease in the number of replies.  

Explanatory	  variables	   	  	   Description	  

	  
Age	  

	  
Measured	  in	  years	  

Call	  waiting	   Dcall_waiting1=1	  for	  very	  satisfied	  	  
Dcall_waiting2=2	  for	  satisfied	  
Dcall_waiting3=3	  for	  dissatisfied	  

Call	  quality	   Dcall_quality1=1	  for	  dissatisfied	  	  
Dcall_quality2=2	  for	  satisfied	  	  
Dcall_quality3=3	  for	  very	  satisfied	  

Friendliness	  of	  the	  service	   Dfriendliness1=1	  for	  dissatisfied	  	  
Dfriendliness2=2	  for	  satisfied	  
Dfriendliness3=3	  for	  very	  satisfied	  

Commitment	  and	  availability	  from	  
nurse	  	  

Dcommitment_avalability=1	  for	  dissatisfied	  	  
Dcommitment_availability2=2	  for	  satisfied	  
Dcomittment_availabilitys3=3	  for	  very	  satisfied	  

Quick	  identification	  of	  the	  problem	   Dquickly_identification1=1	  for	  dissatisfied	  
Dquickly_identification2=2	  for	  satisfied	  	  
Dquickly_identification3=3	  for	  very	  satisfied	  

Adequacy	  of	  call	  duration	   Dadequacy_time_duration=1	  for	  dissatisfied	  	  
Dadequacy_time_duration2=2	  for	  satisfied	  
Dadequacy_time_duration3=3	  for	  very	  satisfied	  

Table 4 – Description of the Explanatory Variables included in the models 

Table 5 – Summary and descriptive statistics of the explanatory variables 
Variable	   Obs	   Mean	   Sta.Dev	   Min	   Max	  
Age	   1980	   38,79	   13,7	   15	   89	  
Call	  waiting	   1980	   1,22	   0,48	   1	   3	  
Call	  quality	   1980	   2,93	   0,27	   1	   3	  
Friendliness	   1980	   2,95	   0,24	   1	   3	  
Commitment	  and	  availability	   1980	   2,95	   0,25	   1	   3	  
Quick	  identification	  of	  problem	   1980	   2,87	   0,37	   1	   3	  
adequacy	  time	  call	   1980	   2,88	   0,35	   1	   3	  
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Another way to measure the users’ satisfaction was to analyze the evolution of the use 

by customers and understand if their confidence level in the service is increasing. 

Therefore, the second purpose of this study is to realize which determinants may 

influence the following of the recommendation of nurses. The data, which have 3 

million observations, is from the Clinical Data Base and includes information on all the 

users regarding their personal characteristics, the recommendation after the triage, and 

also the user’s intention of what to do after the advice. Besides that, the database also 

includes the dispositions algorithms and the id, but they have not been included in our 

model. The period of study is between January 2008 and December 2014. To do this 

analysis, we will study whether types of call frequency and recommendations have an 

impact on the probability of following the advice, running two probit models with the 

same dependent variable. All the models include the dependent variable, follow the 

recommendation, which is a dummy where 1 means that the customers follow the 

recommendation and 0 otherwise. As explanatory variables, the model comprises age, 

gender, recommendation divided into four categories, the number of calls people have 

made in the period between 2008 and 2014, and also the interactions between them in 

order to see whether their personal characteristics have a different effect on following 

the advice. A brief description of the variables is listed in table 7. The variable 

recommendation	   is the choice of what customers intend to do after nurses have 

identified their problem. Knowing which steps to take, the customers can choose to 

follow the advice or select another action. The Saúde 24 Hotline team suggested that the 

categorization of this variable should take four groups according to the different 

dispositions available. The main serious dispositions are the recommendations to call 

INEM and visit the Poison Control Center and for that reason they are included in the 

category of emergencies. Secondly, we have the urgencies category that also 



	   	   12	  
	  

corresponds to problematic dispositions but with a lower severity than the previous 

ones. Regarding the recommendations that include all different types of routine 

activities that do not have any urgency, we have the third category, routine 

appointments. Finally, for those dispositions that people can deal with at home, there is 

the self-care category. On the other hand, since different types of people have different 

types of needs, we have included in the model the frequency calls in the period of study.  

In the first regression, the unit observation is call frequency and what is done after that 

according to the different recommendations, and the second one includes the 

interactions between the variables in a way that we can analyze whether the variables 

have influence on following the recommendation. The summary of descriptive statistics 

and the description of the independent variables are presented in the following tables: 

 

 

 

 

 

 

Table 6 – Summary of descriptive statistics for the second model 

 

 

 

Recommendation variable 

Variable  Obs Mean Std.Err. Min Max 
Age 3151510 29,27 24,92 14 91 
Gender  3150894 0,59 0,49 0 1 
Recommendation 
 Emergencies 
 Urgencies 
 Routine 
appointment 
 Self-care 
Call frequency 

 
3152226 
3152226 
3152226 

 
3152226 
3152226 

 
0,03 
0,30 
0,35 

 
0,33 
7,60 

 
0,17 
0,46 
0,48 

 
0,47 
66,41 

 
0 
0 
0 
 
0 
0 

 
1 
1 
1 
 
1 

1818 
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Since emergencies and urgencies are linked with serious and severe situations, we 

expect that these kinds of dispositions may increase the probability of following the 

recommendation. In fact, people call the hotline because they are insecure about what 

they should do regarding their illness. For that reason, when the recommendations are to 

go to urgent care centers, it is less likely for a person to reject this kind of advice since 

they do not want to take the risk. Regarding the frequency in the number of calls, an 

increase in this number should be linked with a higher level of satisfaction. In fact, if 

people are happy with the service, they tend to use it more often and, consequently, 

follow the recommendations given by nurses, conditioned on the others factors being 

constant. 

Table 7 – Description of the explanatory variables for the second model 

 

 

 

Recommendation variable 

Categories Disposition 
 Age  Measured in years 
Gender  1 means female, 0 means male 
Recommendation  Drecommendation1=1 for emergencies 

INEM and CIAV (poisoning) 
 
 
 
 
  

 
Drecommendation2=2 for urgencies 
Emergency hospital 112 
Obstetrician and gynecologist 
Social emergency 144 
Health care in 1-4hours 
Urgently dentist 
 

 Drecommendation3=3 for routine 
appointments 
All kind of routine appointment 
Contact Psychiatrist, Nurse or Optician 
Talk with pharmacist, physician 
An appointment in 12hours, 1-3 days, in 1week 
 

  
Call frequency Number of calls that each customer have 

done in the period between 2008-2014 
 Drecommendation4=4 for self-care 

CIAV after care 
Self-care at home 
Medication problems 
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4 – Results 

The estimation results for the ordered probit model are present in the next two tables: 

 

 

 

 

 

 

 

 
 
 
 
 
 

                                           Note: * denotes significance at the 5%-level 
                                   For the waiting call variable, an increase in the value is  
                                              worse for the others an icnrease is better 

 
 

Table 8 shows the regression and the marginal effects after probit. As we can observe, 

the coefficients have the expected sign. The variables omitted correspond to the lower 

category 1 which means unsatisfied.3 The table shows that the variables of call waiting 

for category 2, commitment and availability for both categories, quick identification of 

the problem for category 3 and adequacy of call duration for category 3 are statistically 

significant at 5% of significance. The variable that shows a higher impact on the overall 

satisfaction are commitment and availability for category 3. A change in probability 

when commitment and availability goes from 1 (dissatisfied) to 3 (very satisfied) 

increases the overall satisfaction, as would be expected, by 59 percentage points.  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3	  With exception of call waiting time which has the opposite meaning, very satisfied.	  

Table 8– Ordered Probit Model and marginal effects: Overall satisfaction determinants 

 

 

satisfaction determinants 

Overall_satisfaction	   Coef	   dy/dx	   Std.	  Err.	  
Age	  	   -‐0,004	   -‐0,001	   0,000	  
Dcall_waiting2	   -‐0,198	   -‐0,029	   0,018	  
Dcall_waiting3	   -‐0,760*	   -‐0,160	   0,059	  
Dcall_quality2	   0,190	   0,022	   0,043	  
Dcall_quality3	   0,394	   0,066	   0,087	  
Dfriendliness2	   -‐0,390	   -‐0,066	   0,102	  
Dfriendliness3	   -‐0,211	   -‐0,024	   0,050	  
Dcommitment_availability2	   1,261*	   0,07	   0,009	  
Dcommitment_availability3	   1,956*	   0,591	   0,178	  
Dquickly_identification2	   -‐0,143	   -‐0,020	   0,048	  
Dquickly_identification3	   0,746*	   0,145	   0,084	  
Dadequacy_time_call2	   -‐0,008	   0,001	   0,043	  
Dadequacy_time_call3	   0,797*	   0,160	   0,093	  
/cut1	   0,120	   	   	  
/cut2	   1,723	   	   	  

R2 Obs 
0,32 1980 
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On the other hand, call waiting time has a lower influence on the overall satisfaction 

when the category is 3. If call waiting time changes from 1(very satisfied) to 

3(dissatisfied), the probability of the overall satisfaction taking the category 3 (very 

satisfied) decreases by 16 ppts. This result can be explained by the fact that users are 

more susceptible to being satisfied with the waiting time if they are also satisfied with 

both the information and the service received (Garcia 2012). The result is, nevertheless, 

counter-intuitive since another study proved that the variable couldn’t affect adversely 

the overall satisfaction if the customer is willing to wait. Also, customers tend to be 

more tolerant with waiting call (Hartley & Ward). 

Therefore, since the results are slightly different comparing to the previous literature, 

and taking into account that the majority of people evaluate the service with 10, we have 

redefined the dependent variable, conducting a probit model, the most appropriated one 

in this case. Now, overall satisfaction takes only two values: 1 means very satisfied and 

0 otherwise.  

The next table presents the probit model estimation and the marginal effects: 

 

 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
                                    Note: * denotes significance at the 5%-level 
                            For the waiting call variable, an increase in the value is  
                                      worse for the others an icnrease is better 

Table 9 – Probit estimation and marginal effects 
Overall_satisfaction2	   	  	  	  	  Coef	   	  	  	  	  dy/dx	   	  	  	  Std.	  Err.	  

Age	  	   0,007*	   0,002	   0,002	  
Dcall_waiting2	   -‐0,564*	   -‐0,189	   0,088	  
Dcall_waiting3	   	  	  	  	  -‐0,348	   -‐0,117	   0,220	  
Dquall_quality2	   	  	  	  	  0,196	   0,065	   0,807	  
Dquall_quality3	   	  	  	  	  0,251	   0,084	   0,796	  
Dfriendliness2	   	  	  	  -‐0,599	   -‐0,201	   1,223	  
Dfriendliness3	   	  	  	  	  0,215	   0,072	   1,237	  
Dcommitment_availability2	   	  	  	  	  -‐0,547	   -‐0,183	   1,246	  
Dcommitment_availability3	   	  	  	  	  	  0,090	   0,030	   1,236	  
Dquickly_identification2	   	  	  	  -‐0,676	   -‐0,226	   0,446	  
Dquickly_identification3	   	  	  	  	  	  0,672	   0,023	   0,437	  
Dadequacy_time_call2	   	  	  	  	  	  4,172	   1,397	   130,4	  
Dadequacy_time_call3	   	  	  	  	  	  	  	  5,22	   1,748	   130,4	  
/cut1	   	  	  	  	  	  5,655	   	   	  

R2 Obs 
0,15 1980 
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In general, all the variables present a higher effect in the dependent variable when 

compared with the former results. However, only age and call waiting time for category 

2 are statistically significant at 5% of significance. 

Regarding the magnitude of coefficients, an increase of one unit in age will increase the 

probability of overall satisfaction by 0,2%. The impact on the overall satisfaction is 

more significant when we observe the coefficient of call waiting time. A change in 

probability when this variable goes from very satisfied to satisfied decreases the 

probability of overall satisfaction by 18,9 percentage points.  

After this analysis, one can conclude that the variables have a different impact on the 

overall satisfaction. In fact, although all the variables have a great influence on the 

dependent variable, commitment and availability from nurses during the call are the 

ones that should be highlighted since their magnitude is very high. Therefore, if the cost 

of improvement is the same for all the variables, the NHS hotline should primarily take 

into account the commitment and availability from the nurse, then the adequacy of call 

duration, the call waiting time and finally the quick identification of the problem in 

order to increase the users’ overall satisfaction.  

Regarding the results about the clinical database, two models with different explanatory 

variables were studied in order to understand which determinants have more influence 

on following the recommendation. The subsequent table presents a set of estimations 

that takes into account the variable of age, gender, and call frequency according to the 

different types of recommendation. 
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                                            Note: * denotes 5% of significance; 

            The standard errors are presented in parenthesis 
         About 86% of the users follow the recommendation 

 

  

Follow_recommen
dation	  

Coef.	  for	  
emergencies	  

Coef.	  for	  
urgencies	  

Coef.	  for	  
Routine	  

appointments	  

Coef.	  for	  
Self-‐care	  	  

Age	   -‐0,0002*	   0,0027*	   -‐0,001*	   -‐0,009*	  
	   (0,0003)	   (0,0001)	   (0,0001)	   (0,0001)	  
Gender	   0,0074	   -‐0,0518*	   0,0293*	   -‐0,169*	  

	   (0,0208)	   (0,0048)	   (0,0048)	   (0,0057)	  
Calls_freq	   -‐0,0004*	   -‐0,0011*	   -‐0,0008*	   -‐0,001*	  

	   (0,0003)	   (0,0001)	   (0,0001)	   (0,0001)	  
Age*gender	   -‐0,0004*	   -‐0,0001	   -‐0,0004*	   -‐0,0003*	  

	   (0,0004)	   (0,0001)	   (0,0001)	   (0,0002)	  
Age*Calls_freq	   -‐0,000*	   0,0000	   0,000*	   0,00002*	  

	   (0,0000)	   (0,0000)	   (0,0000)	   (0,0000)	  
Gender*Calls_freq	   -‐0,0012*	   -‐0,0004	   -‐0,0004*	   -‐0,0003*	  

	   (0,0003)	   (0,0001)	   (0,0035)	   (0,0001)	  
_cons	   0,7993	   1,32	   1,153	   1,736	  
Observations	   91448	   936988	   1096682	   1025087	  

R2	   0,0039	   0,0012	   0,0009	   0,0303	  

Table 10 –Probit estimation according to the different type of recommendation 
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 Emergencies Urgencies Routine App. Self-Care 
Coef Dy/dx Coef Dy/dx Coef Dy/dx Coef Dy/dx 

Age 0,002* 0,0004 -0,0005* -0,0001 -0,001* -0,0003 -0,009* -0,001 
Gender -0,006* -0,0010 -0,0119* -0,0035 0,015* 0,003 -0,179* -0,026 
Calls 
frequency 

-0,0005* -0,00007 -0,0009* -0,0003 -0,0003* -0,00006 -0,0002* -0,00003 

No obs 91448  936988  1096682  1025087  
R2 0,0038  0,001  0,0008  0,030  

* denotes 5% of significance 

By observing table 10, we can conclude that the results are quite similar. Since we are 

dealing with interactions terms, we cannot compute the marginal effects in the 

conventional way and, consequently, we cannot analyze the effects on the probability. 

Instead, we can just interpret the effects in terms of the effect on the dependent 

variable.4 In relation to the interactions terms, in all types of recommendations, an 

increase in age when the user is male has a negative impact on following the 

recommendation. In all types of recommendations, with the exception of urgencies, as 

people get older, the frequency of calls has a positive effect on following the advice. 

Finally, when the user is male, the effect of call frequency on following the 

recommendation is negative in all types of recommendations. 

In order to understand which effects the variables age, gender, and call frequency have 

on the probability of following the advice, we have run a probit model and the marginal 

effects without interactions as table 11 shows above. When observing the results from 

age, which is statistically significant at 5% of significance in the four regressions, as 

people get older the probability of following the recommendation decreases for all types 

of recommendation with exception of the first one: emergencies. This variable shows a 

higher impact when the advice is self-care with a decrease in the probability of 0,1%. 

The variable gender, which is also statistically significant at 5% of significance, shows 

that if the user is female, the probability of following the advice increases if the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4	  Norton, E. et al (2004). “Computing interaction effects and standard erros in logit and probit  models.” 
The Stata Journal., Karaca-Mandic, P. et al. “Interaction Terms in Nonlinear Models”. Health Service 
Research.	  

Table 11 – Probit estimation and marginal effect without interaction terms 
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recommendation is a routine appointment. The opposite happens for the remaining 

recommendations. However, this variable has higher impact if the recommendation is 

self-care. In fact, changes in probability when the user is female, decreases the 

probability of following the recommendation by 2,6 percentage points. Lastly, when 

observing the results about the calls frequency, one can see that this variable has a lower 

impact on the dependent variable than the previous ones. Regardless of the 

recommendation, changes on the frequency of call decreases the probability of 

following the recommendation from nurses. To sum up, we can conclude that the 

variables have more impact on following the advice when the recommendation is self-

care. 

 We have computed the predicted probabilities for the two models (with and without 

interactions) in order to know whether or not the magnitude of the interactions is 

relevant in this study and assess differences across models.  

 

As we can observe, the probability of following the recommendation in the category of 

emergencies is 91,7% given that all predictors are set to their mean values. It is more 

likely to follow the advice when recommendations are self-care (92,3%) and 

emergencies as it was expected from the previous literature. Some studies suggested 

that decisions delivered by out-of-hours services decrease the rate of compliance but 

others found that this was not reflected in lower levels of compliance. Since the 

  Predicted probabilities for the model without 
interactions 

Predicted probabilities for the model with 
interactions 

Emergencies Urgencies Routine 
appointme

nt 

Self-care Emergencies Urgencies Routine 
appointme

nt 

Self-care 

_cons 0,9170 0,7823 0,8701 0,9230 0,9170 0,7824 0,8701 0,9230 
Std Err. 0,0009 0,00004 0,0003 0,0003 0,0009 0,0004 0,0003 0,0003 
No Obs.  91448 936988 1096682 1025087 91448 936988 1096682 1025087 

Table 12 – Predicted probabilities for the two models 

 



	   	   20	  
	  

difference between the predicted probabilities of each model is about zero, one can 

conclude that the relevance of the interaction magnitudes is quite small.  

Finally, we have run a probit model with all the variables interacting with the different 

type of recommendations. Again, only the effect on the latent variable is possible to 

evaluate. The following table shows the probit estimation:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When observing the product between age and recommendations, one can see that as 

people get older regardless of the type of recommendation the effect of the advice is 

Table 13 –Probit estimation for the model with interaction terms  

Follow_Recommendation	   Coef.	  
Age	   -‐0,009*	  
Gender	   -‐0,168*	  
Drecommendation1	   	  	  	  -‐0,42*	  
Drecommendation2	   -‐0,937*	  
Drecommendation3	   -‐0,583*	  
Calls_freq	   -‐0,001*	  
Age*gender	   -‐0,0003*	  
Age*calls_freq	   0,00002*	  
Gender*calls_freq	   -‐0,0003*	  
Age*recommendation1	   0,012*	  
Age*recommendation2	   0,009*	  
Age*recommendation3	   0,008*	  
Calls_freq*recommendation1	   0,00002	  
Calls_freq*recommendation2	   0,0007*	  
Calls_freq*recommendation3	   0,0003*	  
Age*calls_freq*recommendation1	   -‐0,00	  
Age*calls_freq*recommendation2	   -‐0,00002*	  
Age*calls_freq*recommendation3	   -‐0,00*	  
Gender*calls_freq*recommendation1	   -‐0,0009	  
Gender*calls_freq*recommendation2	   -‐0,0008*	  
Gender*calls_freq*recommendation3	   -‐0,0002	  
Age*gender*recommendation1	   0,0001	  
Age*gender*recommendation2	   -‐0,00009	  
Age*gender*recommendation3	   -‐0,00008	  
Gender*recommendation1	   0,117*	  
Gender*recommendation2	   0,176*	  
Gender*recommendation3	   0,198*	  
_cons	   1,73	  

R2 Obs 
0,04 3150205 
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positive in following the recommendation. The same happens for the product between 

the frequency of calls and recommendation, and gender and recommendation. The 

former shows that when the user is male, regardless of the recommendation, the advice 

will have a positive impact on following the recommendation. On the other hand, both 

the product of age, frequency of call and recommendation or the product of gender, call 

frequency and recommendation show a negative impact on following the 

recommendation.  

Furthermore, in order to know whether the variables recommendations are significant as 

a whole, we have tested whether the coefficients associated with each recommendation, 

are simultaneously zero. The next tables show the results for each type of 

recommendation, and the last one shows all the variables.  

 

 

 

 

 

 

 

 

 

 

 

Table 14– Test for recommendation1 equals to zero 

Table 15– Test for recommendation2 equals to zero 

Test (aR1=0) (calls_freqR1=0) (aC_freqR1=0) (gC_freqR1=0) 
(agR1=0) (gR1=0) 
chi2(6) = 2883,65 
Prob > chi2 =0,0000 

Test (aR2=0) (calls_freqR2=0) (aC_freqR2=0) (gC_freqR2=0) 
(agR2=0) (gD2=0) 
chi2(6) = 10823,12 
Prob > chi2 =0,0000 

Table 16– Test for recommendation3 equals to zero 
Test (aR3=0) (calls_freqR3=0) (aC_freqR3=0) (gC_freqR3=0) (agR3=0) 
(gR3=0) 
chi2(6) = 8788,12 
Prob > chi2 =0,0000 
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From the tables above, one can conclude that the hypothesis that all the coefficients are 

equal to zero can be rejected meaning that each recommendation should be seen 

independently.  

5 – Conclusions 

This project has analyzed different types of measure for the determinants of the overall 

satisfaction of the users of the NHS Saúde 24 Hotline. The first studies have analyzed, 

more directly, the determinants since the sample was taken from the User Satisfaction 

Survey. First of all, findings suggest that the majority of the users are very satisfied with 

the service, as previous studies have confirmed. The results show the variables that have 

more impact on the overall satisfaction are the commitment and availability from the 

nurse and the adequacy of call duration. Besides that, quick identification of the 

problem and call waiting time also have a significant impact on the dependent variable. 

Our results can prove the previous literatures that have suggested the importance of 

these factors on the users’ overall satisfaction. 

Therefore, if the cost of improvement is the same for all the variables, in order to 

increase the overall satisfaction, the NHS hotline should primarily improve the quality 

dimensions of commitment and availability during the triage, since is the one with a 

higher impact on the dependent variable. Then, they also should take into account the 

other quality dimensions mentioned above.  

Table 17 – Test for all variables equals to zero 
Test (aD1=0) (calls_freqD1=0) (aC_freqD1=0) (gC_freqD1=0) (agD1=0) 
(gD1=0) (aD2=0) (calls_freqD2=0) (aC_freqD2=0) (gC_freqD2=0) 
(agD2=0) (gD2=0) aD3=0) (calls_freqD3=0) (aC_freqD3=0) 
(gC_freqD3=0) (agD3=0) (gD3=0) 
chi2(6) = 8788,12 
Prob > chi2 =0,0000 
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Regarding the second half of the study, the purpose was to analyze, even if indirectly, 

which determinants have influence on following the recommendation, consequently, 

increasing satisfaction. In general, one can conclude that personal characteristics of the 

users such as gender and age have influence on following the recommendation. 

Moreover, these variables can also influence in a different manner the dependent 

variable according to the type of the recommendation.  For instance, changes in the call 

frequency for recommendation of type 1 (emergencies) are not statistically significant 

for 5% of significance but for the other two types (urgencies and routine appointments) 

they are and cause a positive effect on following the recommendation. Additionally, 

each type of recommendation influences in a different way the compliance of the 

advice. In fact, emergencies and self-care are the ones with higher influence on patient 

compliance with the recommendations as would be expected from previous literature. 

To sum up, we can conclude that even with a higher level of satisfaction, the NHS 

hotline can improve and increase the satisfaction of the users and consequently increase 

the use of the service. Furthermore, they should have in mind which age or personal 

characteristics are less likely to follow the advice and, by knowing which factors they 

should enhance, the service can take advantage of this information in order to increase 

the probability of the recommendations being followed and, consequently, increase the 

satisfaction of a greater number of people.  
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