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Abstract 
This paper analyzes the satisfaction of health care users with the quality of 
health care in the different types of health facilities in Senegal. The data used 
come from a survey of the Senegalese health system. In this framework, the 
multi-level approach with three levels of aggregation was used: patients (level 
1), health facilities (level 2) and 14 administrative regions (level 3). The esti-
mation results indicate a diversity, on the one hand, between regions, and on 
the other hand between health facilities. In addition, the individual characte-
ristics of the patients have diverse effects across the levels of aggregation: the 
significance of most of them differs with respect to the context (e.g., gender, 
education level, age, smoking status and ownership of health insurance). 
While the waiting time and the applied rate effects differ slightly in terms of 
significance, the former influences negatively the satisfaction when waiting 
time is less than the duration of an appointment of the following day, whereas 
the level of satisfaction increases with the rate applied on health care. 
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1. Problem Statement 

Analyzing satisfaction is crucial to enable the beneficiaries of public services to 
adjudicate on the functioning of State’s affairs, like a client having aspirations 
and choices in front of different goods and services supplied by a private firm 
[1]. 

Should users’ opinion in general, and that of patients in particular, not be 
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taken into account in the formulation of policies and strategies in order to 
achieve the objectives related to health? For a long time considered as less im-
portant for the improvement of the quality of health care, patients’ opinion on 
the supply of health services is becoming essential in recent years [2] [3]. This 
trend is justified by the adoption of the new guidelines for universal health cov-
erage1 (UHC). This must go together with concrete and convincing results in 
order to coincide the needs with the supply of health care services in an envi-
ronment where the patient has access to information on the nature and the qual-
ity of health care. 

In Senegal, strategies were already in place to support certain vulnerable seg-
ments of the population to cover healthcare costs. Policy-makers have initiated 
health policies aiming to promote “health for all” concretizing the Alma-Ata 
Declaration of 1978, which put emphasis on access to basic health care services. 
The UHC that is an ambitious goal requires the access to health services and the 
protection against financial risk of the vulnerable social groups. The World 
Health Organization [4] defines UHC as a situation at national level characte-
rized by an optimal use of resources to ensure the access for all to quality health 
care and to ensure a protection against poverty. 

In this context, patient satisfaction was an essential aspect and its analysis de-
serves to be refined. What are the dimensions to consider in explaining patient 
satisfaction? What are the individual characteristics of the patients and those of 
the health care services and facilities, which determine the level of satisfaction? 
Many studies have investigated these questions [2] [5] [6]. 

These last years, particular emphasis has been put on finding a possible link 
between the environmental characteristics of health facilities and the level of pa-
tient satisfaction. This is mainly for these researches to grasp variation in patient 
satisfaction with regards to the context defined by hospitals [6] [7]. 

The latter concern is the focus of this paper. It is particularly important to 
understand the possible relationship between patient satisfaction with the quality 
of health care services and the context in which they receive health care. Thus, 
the first phase of the analysis of satisfaction is assumed and is not included in the 
methodological approaches considered in this paper. Therefore, the aim is to test 
the validity of the hypothesis on the variability of perception in relation to the 
environment defined by health facilities. 

Two concepts are often used to refer to the person who uses health services: 
“patient” and “user”. The first concept refers to the person who obviously uses 
health care services. The patient is the actual entity that is examined by health 
professionals. The user can be anyone who benefits from the available services in 
the health facilities; the patient may be a simple visitor, or parents and relatives 
of the patient. 

The problem of distinguishing between these two concepts also arises in the 
hospital setting. The issue is of particular importance. Indeed, the sick person 

 

 

1This refers to Universal Health Coverage (CMU) in the context of Senegal. 
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does not often come alone to health professionals. His close relatives usually go 
together with him, they ask for information from the nursing staff. They can also 
benefit from services such as sanitary facilities, meals, etc. In addition, they are 
often the respondents in inpatient surveys. The patient may be in a situation that 
does not allow him to answer the questions (for example old people, and very 
young children), and people who are at his bedside answer on his behalf. But the 
patient is the subject that consults with health professionals. Thus, within the 
frame of medical satisfaction surveys, it is hard to establish a clear boundary 
between the concepts of “patient” and “user”. As such, the two concepts are 
equivalent when one or the other can correctly give the opinion of the person 
subject to health care. 

The analysis of user satisfaction started since long. A number of authors have 
attempted to define the concept of patient satisfaction in a relatively more or less 
direct way [8] [9] [10] [11]. Pascoe [12] formulated a fairly simple and pragmatic 
apprehension that “patient satisfaction would be defined as his reaction to his 
personal experience in services.” 

The WHO places a high priority on patient satisfaction. Indeed, the WHO 
considers patient satisfaction as an ultimate goal, placing this at the heart of the 
assessment of the quality of care. In this sense it considers that: “quality assess-
ment is an approach which guarantees each patient diagnostic and therapeutic 
procedures that ensure the best health outcome in accordance with the current 
state of medical science, at the best cost, for the best result in the least iatrogenic 
risk and for greater satisfaction in terms of procedures, results and human con-
tacts within the healthcare system...”. 

The assessment of the quality of health care falls within a framework such that 
the patient-health professional relationship can be assimilated to the princip-
al-agent model in contract theory [13]. Indeed, the asymmetry of information at 
the level of the patient on the quality of the services which he demands places 
him in position of the principal. The professional, who is not obliged to disclose 
his qualifications, may be considered as the agent. In this situation, the patient 
does not have a priori information on the characteristics of the health care pro-
fessional and on care services in order to maximize his satisfaction. However, if 
the patient had complete information, his behavior would be similar to that of a 
consumer making the best choice [14]. In the absence of this advantage, he 
merely expresses, unfortunately or fortunately, his choice through approval or 
denunciation after using the services. 

2. Methodology: Multilevel Model 

Like social, economic and psychological phenomena, there are several methods 
of analyzing patient satisfaction based on individual characteristics. These dif-
ferent methods are based on statistical tools ranging from the simplest (chi-square 
independence test) to the more complex ones (econometric models). The former 
are less useful once the framework of the analysis exceeds two variables or the 
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number of modality of the variables is high. The latter overcomes this difficulty; 
however, they are poorly adapted to explain the phenomenon when it comes to 
account for the context in which the individuals live [15]. These methods have 
many shortcomings. 

The econometric models generally used to explain a phenomenon measured 
by a categorical variable belong to the field of the econometrics of qualitative va-
riables. To consider the impact of the patient group, for instance the hospital en-
vironment, on the level of satisfaction, several models can be used such as linear 
regression and logistic regression2. However, the conclusions drawn from the 
studies using these models are biased, and the bias is greater if the intra group 
variability exceeds the intergroup variability [16]. To account for the group ef-
fect—for example, region, hospital or place of residence—in the analysis, classic-
al approaches consist either in building models at each level of aggregation or to 
include in the individual model a group variable. The latter approach assumes 
that the influence of the group is identical for all individuals belonging to the 
same group. 

The interest of multilevel models is at this level. They are used to find correla-
tions between, on the one hand individual indicators and on the other hand so-
cio-economic and demographic factors considered simultaneously at different 
levels: individual, health facility, locality, region, etc. Therefore, these methods 
allow analyzing the extent to which the environment affects the statistical links 
observed at the individual level. Let us present, first, the data before specifying 
the model and its hypotheses. 

2.1. Presentation of Data 

The data used were collected according to a plan inspired by the quota method. 
The database contains 2122 observations hierarchized in several levels of aggre-
gation, from the smallest to the largest: individual level, health facility up to re-
gional level. The target population consists of all inpatients and outpatients (but 
that are receiving health care at the time of the survey). The distribution of indi-
viduals by selected characteristics is presented in Table 1. 

Two variables related to patient satisfaction are included in the analysis: the 
technical quality of health care and the competence of the staff. They both have 
five modalities as shown in Table 2. These two variables are analyzed using mul-
tidimensional factor analysis (hierarchical clustering) in order to find a global 
and unique variable that is then considered as the dependent variable (Table 2). 

Then, the latter can be transformed into a continuous variable by constructing 
a score function which consists of the coordinates on the first factorial axis of a 
discriminant analysis on this group variable. This procedure resulted in a more 
valid scale (which is more than 54% of the total variability) and more reliable 
with an alpha coefficient of Cronbach of over 0.77, underlining the internal con-
sistency of this measure. The choice of this new measure as dependent variable—  

 

 

2Alker (1969), Baccaïni and Courgeau (1996a) cited by Courgeau et al. (1997). 
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Table 1. Definition of data at three levels: individual, health facility and region. 

Level 1: patients (n = 2122) 

Characteristics of patients 

Age (less than 35) 64.50% 

Sex (female) 63.20% 

Education (none) 57.50% 

Alphabetization (alphabetized) 53.40% 

Residence (urban) 45.10% 

Monthly income (less than 100,000 FCFA) 69.30% 

Type of consultation (hospitalized) 55.50% 

Smoking status (non-smoking) 95.10% 

Health insurance (no) 85.70% 

Level 2: health facility (n = 219) 

Characteristics of health facilities 

Type of health facility frequented (hospitals) 48.90% 

Status of structure frequented (public) 90.30% 

Average waiting time(minutes) 42.4 

Average applied rate (thousands of FCFA) 23.1 

Level 3: region (n = 14) 

Source: Authors’ calculations based on survey data (2015). 

 
Table 2. Description of variables capturing the satisfaction. 

Modalities 
Quality of care Quality of staff 

(%) (%) 

Very good 12.87 23.09 

Good 71.49 64.84 

Fairly good 13.2 10.56 

Somewhat good much good 1.93 1.04 

Not good at all 0.52 0.47 

Source: Authors’ calculations based on survey data. 

 
which is very common [3] [17]—is justified by the fact that the estimated coeffi-
cients will have a direct and easy interpretation on a continuous scale of percep-
tion. 

2.2. Specification of the Multilevel Model 

Using the notations of the previous section and considering the individual level, 
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the model for a patient i  of the structure j in region k can be specified as fol-
lows: 

Level 1 (patients): ( ) 0ijk ijk if y Xβ β ε= + +  
where 0β  is a scalar and ( )T

1 2, , , Hβ β β β= 
 the vector of parameters to 

be estimated, ( )1 2, , , H
ijk ijk ijk ijkX x x x= 

 refers to the vector of characteristics (ex-
planatory variables). 

If we restrict ourselves to this first level, this equation assumes that the para-
meters 0β  and β  do not vary from one structure to another, or from one re-
gion to another, and therefore the error term is of constant variance whatever 
the level considered. This is a strong hypothesis according to the development of 
the previous section. The advantage of using multilevel models is to remove this 
hypothesis by assuming that these coefficients, which measure the effects of the 
variables X , may vary with respect to the aggregation levels. Therefore, we 
have the system of equations for the health structure j: 

Level 2 (health facilities): 
0 00 01 0

0 1

j j j

t
j j j

z u

z u

β γ γ

β γ γ

= + +


= + +
, j indicating the structure. 

In this system, the variables z , measured at level 2, are identical for all pa-
tients belonging to a given level j. They represent the specific effects of health fa-
cilities on the parameters. 

The introduction of a third level relaxes the constraint on the coefficients γ  
which are no longer considered as constants. Consequently, these coefficients 
are liable to vary between the clusters of the third level (regions), possibly as a 
function of new variables w, and we obtain the following system of equations for 
the region k: 

Level 3 (regions): 0 0 0 1 0

01 1

lk l k l lk
t
lk l k l lk

w r

w r

γ ρ ρ

γ ρ ρ

= + +


= + +
, l = 0.1 

To summarize, we denote: 
j: index of level 2 (health facilities) 
k: index of level 3 (regions) 
l: is equal to 0 (respectively 1) indicating the constant (respectively the slope) 

in the equations of level 2 
H: number of explanatory variables; 
z : variable measured at level 2, is constant for all patients of the structure j 
w : variable measured at level 3, is constant for all entities of a given region k. 
The error terms ε , u and r are independently and identically distributed of 

mean zero and following the normal distribution. 
The above equations are expressed in their general form; we could have a 

simplified specification by considering that the variables kw  and jz  are not 
observed or are unobservable. Therefore their effects are integrated into the error 
terms r and u, respectively. Hence, the last two systems are specified as follows: 

Level 2: 0 0 0j j

j j

u

u

β γ

β γ

= +
 = +

 and level 3: 0 0 0lk k

lk k

r
r

γ ρ
γ ρ

= +
 = +

 

In multilevel analysis, the analysis of the variances and covariance of the error 
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terms constitutes the essential tools to understand the variability between the 
different levels of aggregation. For this purpose, it is sufficient to specify the final 
model as a function of the expressed parameters in the systems of levels 2 and 3; 
this leads to make substitutions of the different parameters intervening at each 
level, then grouping the random and the deterministic terms. Thus, the follow-
ing equation is obtained: 

( ) ( )0 0 0ijk k j ijk k j if y r u X r uγ γ ε= + + + + + +  

Which can also be expressed in the form: 

( ) ( ) ( )0 0 0ijk ijk k j ijk k j if y X r u X r uγ γ ε = + + + + + +   

Thus, the latter equation is the sum of a deterministic term (first term) and a 
random term (second term). By calculating the member-to-member variance, 
and under the assumption that the random terms at the three different levels are 
independent of each other, we have: 

( ) ( ) ( )
( ) ( )( )

0 0

2 2 2

0 0                       2 cov , 2 cov ,

t
ijk r u ijk ijk

ijk ijk

V f y X V r V u X

X u u X r r
εσ σ σ ′ = + + + +   

+ + ∗
 

The relation ( )∗  helps to interpret the results of the estimation. Thus, the 
total variability of the variable of interest—here the satisfaction score—is broken 
down into four parts: variability due to unobserved/unobservable phenomena at 
all three levels, variability due to individual characteristics, and variability in-
duced by fluctuations in the specific effects of these characteristics between 
health facilities on the one hand, and between regions on the other. The last two 
terms reflect the correlation between the coefficients associated to the variables 
(slopes) and the average scores at the two aggregation levels. 

Some common hypotheses in the linear model are neglected in multilevel 
modeling. However, since the estimation is done by maximum likelihood, the 
independence and normality of the error terms at each level are assumed. How-
ever, the normality of errors is not restrictive with a large sample [18]. Moreover, 
the fundamental hypothesis is that the multi-level model is different from linear 
regression. In this framework, a test based on the Wald statistic is used as a 
guide for the comparison of these two models. 

3. Analysis and Interpretation of Results 

This section presents and analyzes the results of the modeling after providing 
some descriptive statistics of the variables. 

3.1. Descriptive Analysis and Satisfaction Profile 

The satisfaction profile depends on the level of analysis. 

3.1.1. Satisfaction Profile by Patient Characteristics 
Table 3 shows some similarities in the patient satisfaction profile with respect to 
individual characteristics: almost, regardless of the sub-category considered, the 
satisfaction rates are similar. 
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Table 3. Patient satisfaction profile. 

Characteristics of patients 
Level of satisfaction of patients 

Not good (%) Good (%) Very good (%) 

Age 

Less than 5 18.3 55.3 26.4 

Between 5 and 17 18.3 59.3 22.3 

Between 18 and 34 15.9 58.3 25.7 

Between 35 and 64 18.5 55.7 25.9 

Between 65 and 74 16.3 51.9 31.9 

75 and more 22.6 50.0 27.4 

Sex 
Male 17.3 55.8 26.9 

Female 17.6 57.2 25.2 

Income 

Less than 50,000 14.6 65.4 20.0 

50,000-100,000 21.1 50.1 28.9 

100,000-200,000 18.5 51.3 30.2 

More than 200,000 15.0 55.6 29.4 

Health insurance 
Yes 20.7 55.6 23.7 

No 16.9 56.9 26.2 

Milieu of residence 

Urban 13.1 59.3 27.7 

Suburban 32.4 48.8 18.8 

Rural 15.5 57.5 27.1 

Smoking status 
Smoker 10.5 51.4 38.1 

Non-smoker 17.9 57.0 25.2 

Education level 

None 18.7 56.4 24.9 

Primary 16.5 57.4 26.1 

Secondary 14.9 57.7 27.4 

Superior 16.2 53.3 30.5 

Type of hospitalization 
Hospitalization 16.7 54.3 29.0 

External consultation 18.4 59.7 21.9 

Source: Authors’ calculations based on survey data. 

 
The perception rate varies between 14% and 21% for the lowest level of satis-

faction “not good”, between 50% and 60% for the “good” level, and between 20% 
and 30% for the highest level of satisfaction “very good”. The conclusion is that 
the satisfaction rate is generally high in all profiles (whether male or female, 
young or adult, less educated or even literate or not, etc.). However, it should be 
noted that smoking patients are relatively the most likely to have excellent satis-
faction with the technical quality and competence of health professionals. In fact, 
38% of this group of patients believe, that the quality of health services is very 
good. This slight difference is also seen for patients aged between 65 and 74 (32% 
say that the quality of care and medical staff is very good), and those with a 
monthly income between 100,000 and 200,000 (30%), and patients with university 
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education (31%). On the other hand, people over 74 years old are relatively more 
likely to have a negative perception of quality of care (22% in all senior patients). 

3.1.2. Satisfaction Profile by Health Facility Characteristics 
The analysis according to the characteristics of the health facilities is summa-
rized in Table 4. The key points are that waiting times in health facilities decline, 
on average, with patient satisfaction. Indeed, the average waiting time amounts 
to 60 minutes for patients with negative perception, 41 minutes for those with 
good perception and 33 minutes for patients with very good satisfaction. 

Conversely, the rate applied increases, on average, with the level of satisfaction, 
ranging from 18,800 CFA F (for the dissatisfied), to 20,200 for those who appre-
ciate well the quality of care and to 32,000 for those having a very good level of 
satisfaction. The findings indicate that patients who attend private health facili-
ties have generally a very positive perception of the quality of care they receive 
(33.5%). In addition, 20.5% of patients who go to hospitals are less satisfied. 
Nevertheless, the conclusions remain the same: the satisfaction rates are high 
exceeding 50%. 

3.1.3. Satisfaction Profile by Regions 
The analysis of patient satisfaction in the 14 regions is based on Table 5, sug-
gesting a number of comments. Patients living in the Diourbel region are rela-
tively more likely to have a negative perception of the quality of health services 
and care (35.78%), followed by the regions of Matam (32.39%) and Thiès 
(28.33%). Nonetheless, the regions of Ziguinchor, Kolda, Kaolack, Fatick and 
Sédhiou have the lowest negation perception rates (barely 8%). Correlatively, it 
is in these same latter regions that the highest rates of very good satisfaction are 
recorded. For instance, in the Fatick and Ziguinchor regions, 35.7% of patients 
were very satisfied with the quality of health care. 
 
Table 4. Satisfaction profile by health facility characteristics. 

Quantitative characteristics (averages) 
Level of satisfaction of patients 

Not good Good Very good 

Rate applied (Thousands of FCFA) 18.9 20.2 32.2 

Waiting time (minute) 60.3 41.4 32.5 

Qualitative characteristics(in percentage) Not good Good Very good 

Type de structure 

Hospitals (%) 20.5 52.5 27 

Health Center (%) 15.3 58.5 26.2 

Health Post (%) 13.4 64.5 22.2 

Status of structure 
Public (%) 18 57.1 25 

Private (%) 13.1 53.4 33.5 

Total (%) 17.48 56.7 25.8 

Source: Authors’ calculations based on survey data. 
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Table 5. Analysis of patient satisfaction by regions. 

Region 
Level of satisfaction of patients 

Not good Good Very good 

Dakar 15.0 58.2 26.8 

Dioubdel 35.8 49.0 15.2 

Fatick 7.1 57.1 35.7 

Kaffrine 17.4 55.8 26.7 

Kaolack 5.7 66.4 27.9 

Kolda 5.2 67.0 27.8 

Kedougou 18.2 81.8 00.0 

Louga 15.1 53.8 31.1 

Matam 32.4 46.5 21.1 

Saint-louis 19.1 50.3 30.6 

Sédhiou 8.1 60.8 31.1 

Tambacounda 17.7 61.2 21.2 

Thiès 28.3 52.5 19.2 

Ziguinchor 4.8 59.5 35.7 

Total 17.48 56.7 25.8 

Source: Authors’ calculations based on survey data. 

 
One notable fact is that in Kédougou, patients do not have a very good level of 

satisfaction although nearly 82% think that the quality of health care is only 
good. 

3.2. Results of Multi-Level Modeling 

Two models are considered: the first consists in regressing the satisfaction score 
without including the regressors (without the socio-demographic characteristics 
of the patients and the characteristics of the health facilities), and the second 
model measures the residual variance explained at the different levels of aggre-
gation after taking into account in the model the characteristics of the patients 
and those of the health facilities. 

3.2.1. Model without Explanatory Variables 
Table 6 shows that disparities in satisfaction between health facilities on the one 
hand and between regions on the other hand are statistically significant. There-
fore, these two levels of aggregation have significant impacts on the variability in 
the level of patient satisfaction. 

3.2.2. Model with Explanatory Variables: Fixed Part (Effect of Patient 
Characteristics) 

Table 7 presents the results of the estimation which includes the individual cha-
racteristics of the patients under the assumption that the variables w and z,  
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Table 6. Model without explanatory variables. 

Effects of random parameters Variance Standard error t Statistic 

Region: 
0

2
rσ  0.4056** 0.1052 3.86 

Health structures: 
0

2
uσ  0.5677*** 0.0537 10.57 

Patients: 2
εσ  1.3624*** 0.0218 62.50 

Source: Authors based on survey data Significance: (*) 10%; (**) 5%; (***) 1%. 

 
Table 7. Model with explanatory variables. 

Variables Coefficients Standard errors P > z 

Age (less than de 34) −0.009 0.024 0.713 

Sex (female) 0.013 0.065 0.839 

Education level (none)    

Primary 0.067 0.078 0.393 

Secondary 0.072 0.087 0.408 

Superior 0.097 0.152 0.524 

Milieu of residence (urban)    

Suburban −0.466*** 0.093 0.000 

Rural 0.083 0.082 0.316 

Income 0.059 0.074 0.422 

Smoking status (smoker)    

Non-smoker −0.070 0.127 0.836 

Health insurance (yes)    

Non  insured 0.147* 0.086 0.068 

Applied rate 1.0E-6** 4.9E-7 0.041 

Waiting time −0.002*** 4.7E-4 0.000 

Waiting time squared 8.5E-7*** 2.6E-7 0.004 

Source: Authors’ calculations based on survey data Significance: (*) 10%; (**) 5%; (***) 1%. 

 
mentioned above, are included in the error terms. The findings suggest that even 
at the 10% level of significance some characteristics of the patients are not sig-
nificant: sex, age, income, type of consultation, smoking status, education level. 
Patients living in a suburban environment are found to have relatively a lower 
level of satisfaction than those living in urban areas. Similarly, patients without 
health insurance have, to a certain extent, a much better level of satisfaction than 
those with health insurance. 

In addition, waiting time has a negative and significant impact on user satis-
faction. An additional one unit of waiting time (one minute) leads to a decrease 
in the score of 0.002 points, hence deterioration in the level of satisfaction. 
However, this impact weakens when the waiting time exceeds 22.9 hours. Indeed, 
since the coefficient of the square of waiting time is positive and significant, a 
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simple calculation enables to find the turning point of the effect of waiting time 
on satisfaction. This turning point corresponds, without any doubt, to the car-
ry-forward time of the medical support. 

In this context, patients who wait longer by appointment from their first con-
tact with the physician have a level of satisfaction that is not necessarily affected 
by the postponement of health care. Figure 1 illustrates the evolution of the sa-
tisfaction score as a function of waiting time. The observation is that long wait-
ing times are associated with higher values of the patient satisfaction score. 

3.2.3. Random Part: Effect of Aggregation Levels 
Table 8 reveals that the variability in patient perception is influenced by the 
context in which they receive health care. Indeed, the variances of the parame-
ters at the two levels of aggregation are significant at the 5% level of significance. 

The findings suggest that 41.1% of the variability due to aggregation levels is 
explained at the regional level, while 58.9% is explained at the level of the health 
facilities. According to these results, although health facility characteristics are 
not significant at the 5% level of significance, there is some diversity in patient 
satisfaction between health facilities on the one hand and the regions on the 
other. Indeed, the variance of the parameter 0γ  is significant. Similarly, at the 
regional level, a variance of the parameter 0ρ  is significant. The questions that 
obviously arise from these findings are to know what explains these variability’s 
between these levels of aggregation. The analysis of the correlations allows un-
derstanding certain aspects (Table 9). 

Table 9 presents the correlations between the effects of the variables (slopes) 
and average scores in health facilities. The variable nature of the effect of a vari-
able on the score of satisfaction is appreciated based on these correlation coeffi-
cients. Thus, the impact of waiting time varies considerably and positively with 
the average level of satisfaction. Indeed, the coefficient of correlation between 
the effect of waiting time and the average score per structure is almost 1. This 
result indicates that the higher the average score in a structure is, the more the 
score of the patient depends highly on waiting time. In other words, more pa-
tients are satisfied with the quality of care in a health facility, more waiting time 
becomes inconvenient. This relationship between waiting time and score can 

 

 
Figure 1. Evolution of satisfaction score in function of waiting time. Source: 
Authors’ calculations based on survey data. 
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Table 8. Effect of aggregation levels. 

Variables Coefficients Standard error P > z 

Type of structure (Hospital)    

Center of health 0.155* 0.093 0.094 

Poste of health 0.165 0.127 0.193 

Status of the structure (public)   

Private 0.285** 0.132 0.031 

Effect of random parameters Estimated value Standard error 

Region: 
0

2
rσ  0.365*** 0.101 

Health facility: 
0

2
uσ  0.523*** 0.053 

Individual: 2
εσ  1.348*** 0.022 

Source: Calculation of authors using CREA (2015) data Significance: (*) 10%; (**) 5%; (***) 1%. 

 
Table 9. Analysis of relative specific effects of variables. 

Variables 
Health structure Regions 

Covariance T statistic Covariance T statistic 

Age 0.0845 0.008 0.0147** 1.766 

Sex 0.1424 0.070 0.0047 0.760 

Level of education 0.1398 0.031 0.0134 1.879 

Milieu of residence 0.5489*** 2.842 −0.2132 −0.454 

Income 0.2186*** 3.503 −0.1282* −1.301 

Smoking status 0.2765*** 4.993 0.0114* 1.513 

Health insurance 0.2806*** 4.988 0.0129* 1.608 

Applied rate 0.0000 0.000 0.0000 0.000 

Waiting rate 0.0000** 2.007 0.0000** 2.013 

Type de structure 0.1368** 1.645 0.0267** 1.973 

Status of the structure 0.0507 0.218 0.0242* 1.612 

Source: Author based on survey data. Significance: (*) 10%; (**) 5%; (***) 1%. 

 
become inconvenient. This relationship between waiting time and score can be 
easily interpreted: the better the quality of care of a health facility is, the larger 
the influx in the structure is, and therefore waiting time increases and affects 
negatively patient satisfaction. 

Thus, the main lessons learned from Table 9 are that the effect of a variable 
on the level of satisfaction may vary from one health facility to another. Other 
variables, although not significant at the 5% significance level, still have potential 
effects that vary significantly from one health facility to another. For instance, 
income, health insurance, gender, smoking status, educational attainment and 
place of residence, could have significant effects if one group of health facilities 
was considered instead of another. 
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This also holds when it comes to regional level. The variables: age, income, 
smoking status, health insurance, applied rate and waiting time have specific ef-
fects that vary from one region to another. 

4. Conclusions 

Taking into account the different levels of aggregation, it leads to the improve-
ment in the analysis of patient satisfaction with respect to the quality of health 
care services. Indeed, the contextual effect is remarkable in patients’ assessment 
of health care and is expressed in both direct and indirect ways. The direct path 
corresponds to the fact that the average score (average level) of patient satisfac-
tion is markedly different when moving from one health facility to another, or 
from one region to another. As a result, patients tend to have a relatively higher 
or lower level of satisfaction in a given level of aggregation. In contrast, the indi-
rect path induces differentiated effects for the explanatory variables at the dif-
ferent levels of aggregation. In this case, the effect of the context “modifies” the 
relationship between individual characteristics of patients and the level of per-
ception. 

In some cases, even if a variable does not have a significant effect in a given 
health or geographic environment, it can have a significant effect once the envi-
ronment changes. Therefore, not taking into account the existing hierarchy in 
the data would lead to vicious conclusions. The multi-level analysis helps to 
avoid this confusion by highlighting the fixed effects from one structure to 
another and the random effects due to the specificities of the health facilities 
(unobserved and unobservable phenomena such as managerial behavior of the 
head of department, etc.). However, the waiting time and the applied rate are 
two variables that have significant effects with relatively stable signs on patient 
satisfaction, these effects were also stable even after taking into account the di-
versity between health facilities; however, their magnitude may vary from one 
health facility to another. 
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