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ABSTRACT 

 

 

This study examines waiting times for all patients submitted to surgical treatment in the 

Portuguese National Health Service (NHS), from 2011 to 2015 (amounting to more than 

2.6 million observations) and it tries to evaluate whether there is gender discrimination in 

access to scheduled surgery. 

We show that men have 10% shorter waiting times than women. We then estimate a 

regression model on waiting times that controls for multiple sources of observed and 

unobserved heterogeneity. Some of these controls are high-dimensional fixed effects. The 

results still indicate an unexplained differential where men have 3.1% shorter waiting 

times than women. 

To understand the contribution of the controls to the explained gender gap we use 

Gelbach’s decomposition. The results indicate that the patient’s initial priority is the 

variable that contributes most to the explained gap (-5.8 log points), followed by hospital 

specific fixed-effects (-1.7 log points). 

In addition to noticing the resource allocation is not efficiently provided, decision-makers 

should pay more attention to a pattern that seems to disadvantage women.  

Overall, we consider that our approach provides a more informative assessment of the 

sources of the gender gap than previous literature. 

 

Keywords: waiting times, scheduled surgery, gender gap, high-dimensional fixed effects, 

prioritization, Gelbach’s decomposition. 

JEL codes: I14, C01 
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1. INTRODUCTION 

 

Equity in access is a central theme in universal health care systems (Johar et al., 2013), 

in that the severity of the patient’s clinical condition should be the only relevant factor in 

explaining waiting times. However, there is a set of variables besides severity that impact 

on access and provide information about inequity (e.g.: gender, age, income) (Landi et 

al., 2018, Laudicella et al., 2012, Cooper et al., 2009).  

In recent decades, the term gender gap or gender bias has gained relevance in health 

research  (Łyszczarz, 2017) and has been widely discussed in the literature on health in 

diverse topics such as the mortality, morbidity and healthcare utilization (Read and 

Gorman, 2010, McDonough and Walters, 2001, Arber, 1997, Alspach, 2012, Bertakis et 

al., 2000), although it has mainly focused on cardiovascular diseases (Raine, 2000, van 

Wijk et al., 1996). 

Although gender bias corresponds to an unequal treatment of individuals based on their 

gender, Alspach (2012) noticed the gender gap in health care literature predominantly 

refers to when “female patients are assessed, diagnosed, referred, and treated not only 

differently but at a lower level of quality” which may cause worsening of women’s health 

status. 

Underestimating or misunderstanding women’s health condition, differences in the way 

men and women perceive and experience their illness, unconscious prejudice or explicit 

discrimination are some of the reasons for the gender gap (Łyszczarz, 2017, Alspach, 

2012). 

Understanding the factors that condition access to healthcare by gender is an important 

contribution to the literature and health policy (Payne, 2009) since it allows to improve 

healthcare provided to men and women, as well as their health outcomes, and increase 

efficiency by optimizing hospital resources (Kuhlmann and Annandale, 2015). However, 

the gender gap still receives little attention from health decision makers (Kuhlmann and 

Annandale, 2012). 

Our study provides a contribution to the gender gap in healthcare discussion, focusing on 

waiting times for access to scheduled surgery. 
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Waiting lists and waiting times for scheduled surgery are a feature usually associated with 

public health systems - those mainly financed by taxes and with reduced co-payments 

(Kaarboe and Carlsen, 2014, Gutacker et al., 2016). 

Since all individuals have the right to access and be treated in the National Health Service 

(NHS), there is an excess demand that translates into longer waiting times and waiting 

lists. In Portugal, waiting lists and waiting times have been over the years an important 

health policy topic (Barros et al., 2013) leading to the creation of the Portuguese waiting 

list management programme “Sistema Integrado de Gestão de Inscritos para Cirurgia” 

(SIGIC) in 2004. 

The SIGIC main goals were: 1) to reduce waiting times; 2) to ensure the equity of access; 

3) to promote the overall efficiency of the system and; 4) to provide information quality 

and transparency (Gomes and Lapão, 2011). In the years after the SIGIC creation there 

was a decrease in waiting times (Barros et al., 2013), but in recent years we have 

witnessed a trend reversal. In fact, it is clear that average waiting times for the operated 

patients have been increasing in recent years (ACSS, 2017), as can be seen in Figure 1. 

 

Figure 1: Median waiting times (days) of operated patients between 2011 and 2015 

 

 

Two valuable insights can be retained from Figure 1: waiting times have been increasing; 

women wait longer than men for scheduled surgery. It is, thus, suggested that there is a 

gap in waiting times between men and women. However, we must control for a set of 

confounding variables to understand the source of this observed differential before we 

can establish whether SIGIC programme guarantees gender “equity of access”. 
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Our main objective is to assess whether there is evidence of gender discrimination in 

waiting times for scheduled surgery in the Portuguese NHS. 

We use more than 2.6 million observations (at patient-level) from the Portuguese NHS 

between 2011 and 2015 and estimate a regression model with multiple fixed effects to 

control for observed and unobserved heterogeneity. Some of these fixed effects are high-

dimensional and it would not be possible to implement the estimation with conventional 

methods. In fact, this is one of the contributions of this paper to the literature, since we 

show that accounting for multiple sources of heterogeneity reduces the bias of the 

unadjusted estimate for the gender gap. Furthermore, using Gelbach’s decomposition we 

estimate the relative contribution of each variable to the explained component of the 

observed gender gap. This is an additional contribution of our work, which allows to 

investigate whether there are indications of discriminatory motivations or clinical reasons 

that partially explain the gender differential. To our knowledge, there are no previous 

studies in public health or health economics that use these methodologies. 

The rest of this paper is organized as follows. In section 2 we provide a brief review of 

the relevant literature. Section 3 describes the methodology used in this paper. Our results 

are presented in section 4 and discussed in section 5. Section 6 concludes. 

 

 

2. LITERATURE REVIEW 

 

Even though it is consensual in most health systems that “waiting times should only 

depend on the need or severity of the patient” (Laudicella et al., 2012), there is a large 

literature identifying inequalities in waiting times. The majority of these studies focus 

less on the gender gap than on the socioeconomic status (Kaarboe and Carlsen, 2014, 

Abasolo et al., 2014, Cooper et al., 2009, Johar et al., 2013, Moscelli et al., 2018, 

Smirthwaite et al., 2016, Laudicella et al., 2012). 

Table 1 identifies the contributions of the most relevant literature in waiting lists for 

scheduled treatment.
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As can be observed in Table 1, the conclusions on the gender gap are not consensual in 

the literature on scheduled access. It can be argued that the results depend on the country 

or health system. However, most importantly, it may depend on data quality (survey or 

administrative data) or the type of treatment or surgical procedures under analysis, as 

Cooper et al. (2009) have demonstrated. The variety of heterogeneity controls and 

methods used in these studies do not allow us to gain a clear understanding of the sources 

for the gender gap.  Moreover, there are two types of gender gap that need to be addressed 

and where the literature is not very clear. The first is the “gross gender gap” and 

corresponds to a difference of averages in waiting times between men and women, 

without control variables. The second gap corresponds to an “unexplained” or “adjusted” 

gender gap and consists of the part that is left to be explained, after controlling for a set 

of variables. Without additional considerations, the existence of the second gap may 

indicate a behaviour that harms one of the genders. 

We opted for analysing all the administrative data on waiting time for scheduled surgery 

from the Portuguese NHS. To our knowledge, there are no previous gender’s studies that 

include all the administrative data on waiting times, control for so many sources of 

heterogeneity, including, for instance, all the surgical procedure-fixed effects (with a 

dummy for each of the approximately 3,000 codes), and measure the factors that explain 

the gender gap. 

Therefore, our study seeks to make a relevant contribution to the literature and health 

policy because, instead of just addressing the differences in waiting times between men 

and women, we intend to conduct a more detailed analysis of the demand and supply 

factors of surgical treatment that can explain the gender gap, focusing on both “gross” 

and “adjusted” gender gap.  

 

 

3. DATA AND METHODOLOGY 

 

This study examines waiting times for all patients submitted to surgical treatment in the 

Portuguese NHS, from 2011 to 2015 using data from all patients registered in SIGIC. 

SIGIC data was provided by the Portuguese Central Administration of the Health System 
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(ACSS). Waiting times correspond to the period elapsed from the moment of entry in the 

list until the patient has been treated.1  

The descriptive statistics of waiting times across genders presented in Table 2 show that 

women have a higher number of surgical acts and longer waiting times for surgery (in 

both average and median values). If we focus on the median we still obtain that men have 

8.7% shorter waiting times. 

 

Table 2: Descriptive statistics –Waiting times of operated patients 

 Obs. Mean Median Std. Dev. Min. Max 

Waiting time 2,690,730 73.80 38.47 99.85 0 3707.35 

Waiting time – Men 1,145,341 71.36 36.51 95.92 0 3665 

Waiting time – Women 1,545,389 75.60 40.00 102.63 0 3707.35 

 

To understand how the gender influences waiting times, we start from a basic econometric 

specification which provides the “gross gender gap” 𝛃𝐛𝐚𝐬𝐞  on waiting times between men 

and women – the “unadjusted gender gap”: 

 

Eq. 1:  𝐘 = 𝛃𝐛𝐚𝐬𝐞
  
𝐆 + 𝛆   

 

Where 𝐘 corresponds to a vector of waiting times (in logs) and G corresponds to a gender 

dummy, in which female is the reference category for gender (G=0 for females)2. If 

𝛃 
𝐛𝐚𝐬𝐞 = 0 means that there is no evidence of gender gap and waiting times are randomly 

distributed across genders while 𝛃 
𝐛𝐚𝐬𝐞 > 0 indicates that on average waiting times are 

longer for men and so there is a gender gap favouring women. This conclusion is reversed 

if 𝛃 
𝐛𝐚𝐬𝐞 < 0 and now the gender gap harms women in terms of waiting times. 

Adding additional covariates to Eq. 1 should not change the estimate of 𝛃 
𝐛𝐚𝐬𝐞

 unless the 

effects of these covariates is unevenly distributed across gender. This means that, for 

                                                           
1 Since the database is anonymized, we are unable to follow-up the patients to infer whether they were 

submitted to more than one surgery in the period under analysis. 
2 We employed the logarithmic transformation to deal with skewed data. Since the logarithm of zero is not 

defined, the waiting times equal zero have been replaced by half of the minimum waiting times when 

excluding zeros. These observations represent 0.72% of the total sample. 
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example, if waiting times are evenly distributed across gender within hospitals then 

adding a fixed effect for hospital should not affect the estimate of  𝛃 
𝐛𝐚𝐬𝐞

. Thus, to 

understand the sources of the gender gap, we add to Eq. 1 all sources of heterogeneity 

that may be unevenly distributed across gender. That is, we estimate the following 

econometric model: 

 

Eq. 2:  𝐘 = 𝛃 
𝐟𝐮𝐥𝐥

  
𝐆 + 𝐗𝛃 + 𝛆   

 

where 𝛃 
𝐟𝐮𝐥𝐥

 corresponds to the “adjusted” or “unexplained” gender gap and X is a matrix 

(N x k) containing a set of covariates. If now, 𝛃 
𝐟𝐮𝐥𝐥 = 0 then it indicates that differences 

across genders from eq. 1 are fully explained by the added covariates. In this case, the 

source of the gender gap can be traced to the considered heterogeneity sources. If, 

however 𝛃 
𝐟𝐮𝐥𝐥 ≠ 0 this means that there remain unexplained differences between men 

and women that are not linked to heterogeneity sources that were introduced in the model. 

Thus, in our approach we try to account for as many sources of heterogeneity as possible. 

In line with the literature, we control for the severity. We use the patient’s initial priority3 

and patient’s cancer indicator. These variables are considered to be relevant for explaining 

the gender gap since it is argued that women and men have distinct levels of health care 

utilization and are diagnosed and treated presenting different levels of illness (Perelman 

et al., 2012, Payne, 2009). Moreover, we also added fixed-effects to control for the 

specialty and surgical procedure since they may be associated with a different availability 

of beds, surgeons operating and for being closely related to the diseases and medical needs 

inherent to each of the sexes (eg: reproductive function, genetic impact, (Payne, 2009)). 

We have included fixed-effects for hospitals to control for possible treatment variations 

between men and women resulting, for instance, from the organizational structure and 

human resources (Verbrugge and Steiner, 1981, Foss and Sundby, 2003). Furthermore, 

we added fixed-effects for municipality to control for the place of residence of the patient 

                                                           
3 The clinical priority for surgery corresponds to the severity levels attributed to the patient, based on their 

clinical situation or need for treatment. Level 1 - the patient can wait up to 270 days for the operation, or 

60 days in the case of an oncological disease (less severe priority level). Level 2 - the surgical treatment 

cannot exceed more than 60 days or 45 days in case of an oncological disease; Level 3 - operation has to 

be carried out within a maximum of 15 days; Level 4 - operation has to be performed within a maximum 

of 3 days or during the patient's hospitalization (most severe priority level) 

(https://dre.pt/application/conteudo/66807918 ). 
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and thus to control for the development level of the municipalities and the specific access 

to disease prevention and health promotion programmes (Lasch et al., 2010). 

The variable age of the patient was also introduced to control for the different age-related 

medical need (Raine, 2000, Lasch et al., 2010). We chose to introduce this variable as a 

fixed effect to avoid imposing any parametric constraint on the effect of age on waiting 

times, meaning that we included a dummy variable for each different value of age (in 

years).  

We also added the variable year of surgery to capture any possible difference on the 

evolution of the healthcare use across genders. The descriptive statistics for all these 

variables are in Annex. 

We should note that estimation of Eq. 2 is not straightforward. Some of the variables 

referred to above, such as the surgical procedure and place of residence, have a large 

number of values (are of high dimension). The high dimensionality of these variables, 

more evident for the surgical procedures, prevents the estimation of the OLS model using 

conventional methods. 

Thus, we employ the High-Dimensional Fixed effects algorithm to overcome the 

computational restraints, as proposed by Guimarães and Portugal (2010). With this 

approach we are able to obtain the OLS estimates regardless of the number of high-

dimensional fixed effects that are considered. 

In addition, we also seek to investigate which factors explain the gender gap in access to 

surgical treatment and to what extent. To observe the contribution of each of the 

covariates to the explained gender gap (𝛅̂𝐠𝐞𝐧𝐝𝐞𝐫 = 𝛃̂ 
𝐛𝐚𝐬𝐞

− 𝛃̂ 
𝐟𝐮𝐥𝐥

 
), we use the 

unambiguous decomposition proposed by Gelbach (2016). Following Gelbach (2016), 

and Cardoso et al. (2016), the explained gender gap, 𝛅̂𝐠𝐞𝐧𝐝𝐞𝐫, can be decomposed 

according to Eq. 3. 

 

Eq. 3: 𝛅̂𝐠𝐞𝐧𝐝𝐞𝐫 = 𝛉̂𝟏
𝐲𝐞𝐚𝐫

+ 𝛉̂𝟐
𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥

+ 𝛉̂𝟑
𝐦𝐮𝐧𝐢𝐜𝐢𝐩𝐚𝐥𝐢𝐭𝐲

+ 𝛉̂𝟒
𝐩𝐫𝐨𝐜𝐞𝐝𝐮𝐫𝐞

+ 𝛉̂𝟓
𝐩𝐫𝐢𝐨𝐫𝐢𝐭𝐲

+

𝛉̂𝟔
𝐚𝐠𝐞

+ 𝛉̂𝟕
𝐬𝐩𝐞𝐜𝐢𝐚𝐥𝐢𝐭𝐲

+ 𝛉̂𝟖
𝐜𝐚𝐧𝐜𝐞𝐫

  

 

The coefficients 𝛉̂𝟏
𝐲𝐞𝐚𝐫

, 𝛉̂𝟐
𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥

, …, 𝛉̂𝟖
𝐜𝐚𝐧𝐜𝐞𝐫

  are computed by OLS according to the 

following equations and correspond to the contribution of each group of covariates to the 
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explained part of the gender gap. This procedure follows the methodology of Gelbach 

(2016).  

 

Eq. 4: 𝐲𝐞𝐚𝐫̂𝐅𝐄 = 𝛉̂𝟏
𝐲𝐞𝐚𝐫

 ∗ 𝐆 

Eq. 5: 𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥̂
𝐅𝐄 =  𝛉̂𝟐

𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥
∗ 𝐆 

(…) 

Eq. 11: 𝐜𝐚𝐧𝐜𝐞𝐫̂ 𝐅𝐄 = 𝛉̂𝟖
𝐜𝐚𝐧𝐜𝐞𝐫

∗ 𝐆 

 

Where 𝐲𝐞𝐚𝐫̂𝐅𝐄, 𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥̂
𝐅𝐄, (…), 𝐜𝐚𝐧𝐜𝐞𝐫̂ 𝐅𝐄 are vectors of the estimates of the covariates 

obtained by the estimation of Eq. 2. For more details on the implementation of Gelbach’s 

decomposition in a similar context see Cardoso et al. (2016). Stata 13 software was 

employed for the econometric analysis. 

 

 

4. RESULTS 

 

Table 3 shows the estimation of Eq. 1 and Eq. 2, respectively. Eq. 2 was estimated using 

the Stata command “reghdfe” that implements the algorithm of Correia (2017). The 

heteroskedasticity-robust standard errors are shown in parenthesis.  

 

Table 3: Estimation of the base and full model4 

 Eq. 1 (base model) Eq. 2 (full model) 

𝛃̂ 
 
 -0.1059*** 

(0.0027) 

-0.0313*** 

(0.0025) 

Observations 2,690,730 2,689,204 

Fixed effects No Yes 

***Significant at the 1% level.  

                                                           
4. The fact that we have estimated with the robust standard errors makes it impossible to have a joint test of 

significance for all included fixed effects in Eq. 2. However, if we perform the estimation without the 

correction of the standard errors, we obtain a F statistic of 367.439 (p<0.01).  
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The base model estimation (Eq. 1) shows that men on average wait less time, with a gross 

gender gap of minus 10.6 log points (corresponding to minus 10%)5 of waiting time. After 

controlling for multiple sources of observed and unobserved heterogeneity in Eq.2 the 

gap reduces to minus 3.1 log points (-3.1%) showing that a significant but unexplained 

difference in the waiting times of men and women still persists (Eq. 2).  

Table 4 uses Gelbach’s decomposition to show the contribution of each source of 

heterogeneity (covariate) to the explained gender gap on waiting times (obtained from 

equations 4-11). 

 

Table 4: Gelbach’s decomposition of the explained gender gap 

Variable Contribution Coefficient Contribution (%) 

YearFE  𝛉̂𝟏
𝐲𝐞𝐚𝐫

 0.0026*** 
-3.50 

(0.0002) 

HospitalFE  𝛉̂𝟐
𝐡𝐨𝐬𝐩𝐢𝐭𝐚𝐥

 -0.0170*** 
22.91 

(0.0005) 

MunicipalityFE  𝛉̂𝟑
𝐦𝐮𝐧𝐢𝐜𝐢𝐩𝐚𝐥𝐢𝐭𝐲

 -0.0021*** 
2.83 

(0.0001) 

ProcedureFE  𝛉̂𝟒
𝐩𝐫𝐨𝐜𝐞𝐝𝐮𝐫𝐞

 -0.0124*** 
16.71 

(0.0008) 

PriorityFE  𝛉̂𝟓
𝐩𝐫𝐢𝐨𝐫𝐢𝐭𝐲

 -0.0582*** 
78.44 

(0.0009) 

AgeFE  𝛉̂𝟔
𝐚𝐠𝐞

 0.0181*** 
-24.39 

(0.0001) 

SpecialityFE  𝛉̂𝟕
𝐬𝐩𝐞𝐜𝐢𝐚𝐥𝐭𝐲

 -0.0016*** 
2.16 

(0.0004) 

CancerFE  𝛉̂𝟖
𝐜𝐚𝐧𝐜𝐞𝐫

 -0.0036*** 
4.85 

(0.0001) 

TOTAL   𝛅̂𝐠𝐞𝐧𝐝𝐞𝐫 -0.0742 100 

***Significative at the 1% level. NOTE: The robust standard errors and in parenthesis. 

 

As expected, adding all the coefficients in Table 4, we get the value of minus 7.4 log 

points, corresponding to the δ̂gender. The table shows that patient’s initial priority is the 

covariate that contributes most to the explained gap contributing with minus 5.8 log 

                                                           
5 The exact percentage difference in predicted waiting times between men and women is then computed: 

100. (exp(𝛽1̂)-1)=100. (exp(-0.1059)-1)=-10.05%.  
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points, indicating that a large part of the gender gap can be explained by the fact that men 

have more severe priorities (which have shorter waiting times). Hospital-fixed effects 

contribute with about minus 1.7 log points to the explained gender gap followed by 

surgical procedures-fixed effects with minus 1.2 log points. These later results seem to 

indicate that women are slightly more likely to have surgical procedures associated with 

longer waiting times while the distribution of men across hospitals tends to favour those 

with shorter average waiting times. Age-fixed effects present an opposite sign, with 1.8 

log point. One may conclude that women’s treatment is, on average, more associated with 

ages with shorter waiting times. 

Despite having less relevance in the explained gender gap, the remaining fixed effects 

show that there is a higher probability of women to be treated in municipalities with 

longer waiting times. Men are more likely to be reported with cancer (shorter average 

waiting times) and be treated in specialities with smaller waiting times. The results also 

show there is a higher concentration of women operated in years with shorter waiting 

time. 

 

Sensitivity analysis 

 

Next, we explain some robustness checks that were implemented to see if our main 

conclusions hold. Since there may be more women as outliers or the reverse, we have 

decided to make some restrictions to reduce a possible bias in both gender gaps. The 

checks were: A) The top 10% of waiting times distribution was excluded in Eq. 1-2; B) 

Both equations were estimated only for the patients that entered in the list between 2011 

and 2015. 

Since the surgical procedure-fixed effects cannot be wholly included in the conventional 

OLS model, we perform an additional check to see what impact it would have on 

unexplained gender gap by focusing on a specific number of surgical procedures: C) Eq. 

2 was estimated employing the fixed effects of the surgical procedures with the highest 

frequencies. Firstly, we included a dummy for each of the 100 most common procedures 

and coded the remaining categories as “others”. We have also tested for the 150 and 200 

most common procedures. 
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We also observe if there are changes in both gender gaps when excluding patients who 

might have been operated through the emergency department since men and women 

present different levels of severity: D) Both equations were estimated for patients who 

waited at least one day on the waiting list. 

The estimates are in Table 5. 

 

Table 5: Sensitivity analysis for Eq. 1-2 

Scenario 𝛃̂ 
𝐛𝐚𝐬𝐞

 𝛃̂ 
𝐟𝐮𝐥𝐥

 

A -0.0939*** -0.0252*** 

B -0.1028*** -0.0300*** 

C -0.1059*** [-0.0535, -0.052]*** 

D -0.1064*** -0.0318*** 

***Significative at the 1% level. 

 

Table 5 shows the robustness of the estimates. Except for “c”, the estimates are close to 

the obtained previously (𝛃̂ 
𝐟𝐮𝐥𝐥

= −0.0313). The estimates for scenario “c” show the 

gender gap are sensitive regarding the selection of surgical procedure-fixed effects. 

 

 

5. DISCUSSION 

 

The option to use an estimation approach suitable for estimation of high-dimensional 

fixed effects (HDFE) models allowed us to control for a set of covariates that would not 

be possible to include in the model using the conventional approach. In fact, we tried to 

use the standard approach to estimate an OLS model, but we ran into computer memory 

problems. To perform the conventional OLS estimation, we would have to drop one of 

the high-dimensional fixed effects which would bias the findings. As a test we performed 

the estimation without the fixed-effect for surgical procedure, and we found that the 

regression would largely overestimate the unexplained component of the gender gap with 

a 𝛃̂𝐟𝐮𝐥𝐥=-0.091.  

Similarly, we tried several specifications where we included fixed-effects for the 100, 150 

and 200 most common procedures and although we observed a decrease in 𝛃̂𝐟𝐮𝐥𝐥, the 
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estimates obtained were still quite different from those obtained with our preferred HDFE 

model specification where we control for the eight covariates (including all the surgical 

procedure-fixed effects). With this specification we observed an unexplained gender gap 

in which men wait only 3.1% less time than women. This represents only a 1-day 

difference between men and women, which is much smaller than previous literature has 

suggested, although it is a significant unexplained difference that cannot be related to 

differences across genders for any of the covariates included in the full model. This result 

seems to be an indication of “pure” discrimination towards women. However, there may 

be other factors for which we are not controlling, and which could explain the difference 

in question. 

Furthermore, the application of Gelbach’s decomposition allowed us to disentangle the 

contribution of each factor to the explained gender gap of 7.4 log points. It showed that 

the patient’s initial priority is the variable that explains most of that disparity, followed 

by hospital-fixed effects. This result suggests that men are classified as having more 

severe priorities, which affects waiting times since higher degrees of illness have shorter 

waiting times. This result may be explained by the literature that found men have a lower 

healthcare utilization and have a worse clinical condition when getting the treatment 

(Payne, 2009).  

It is, therefore, recommended a better monitoring of men’s health, in particular, “male 

friendly, anonymous, and more convenient” (Banks, 2001) health programmes designed 

to increase the use of primary health care and specific disease’s preventions programmes 

so that men pathologies are diagnosed at an earlier stage (e.g..: health care pilot projects). 

If there are substantial variations in the way men and women present illness symptoms 

and communicate their clinical condition (Alspach, 2012), the chance of the patient’s 

prioritization suffering from gender bias cannot be excluded. The fact that hospital-fixed 

effects are the second factor that contributed the most to the explained gender gap can 

corroborate the hypothesis that there may be gender biases in the procedures adopted by 

some hospitals. It means, that controlling for all other variables, there are hospital 

specificities that cause men to have shorter waiting times.  

It is, thus, advised a higher awareness of hospital's physicians on this issue in the sense 

that they may be underestimating or misunderstanding women’s clinical condition. We 

also suggest the need for hospital gender-sensitive health indicators to increase the 

transparency and assess its comparability and progress. 
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On the other hand, we find a result that seems to favour women’s waiting times. It was 

found that, in average, there are more women operated at ages with shorter waiting times 

(for instance the age between 25 and 40 years-old). In our view, this point merits further 

investigation. 

 

 

6. CONCLUSION 

 

This study intended to analyse whether there is evidence of a discriminatory gender gap 

on waiting times for scheduled surgery in the Portuguese NHS. We used the SIGIC 

database from 2011 to 2015 and an HDFE model that allowed us to deal with the high 

dimensionality of the fixed-effects and gives more accurate results for the adjusted gender 

gap. We found that even after the consideration of multiple sources of observed and 

unobserved heterogeneity a small but significant gender bias persists, since women wait 

longer for surgery even after accounting for all factors, although this bias is much smaller 

than the one obtained when those factors were not considered. 

To our knowledge, there are no previous studies in public health or health economics that 

use this approach to study the gender gap. Thus, this study can have a significant 

contribution to the research field and bring policy implications by the need for measures 

that seek greater equity in access to surgical treatment. 
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ANNEX 

 

Annex shows the frequencies of the variables: year; hospital; municipality; procedure 

code; patient’s initial priority; age; speciality; and patient’s cancer indicator.  

For the sake of simplicity, the tables show the first 15 categories (with higher frequencies) 

for the variables: hospital; municipality; procedure code; and speciality. However, all 

categories are considered in the study. 

 

Table A-1: Year 

Year Freq. Percent 

2011 501,747 18.65 

2012 534,262 19.86 

2013 544,371 20.23 

2014 549,963 20.44 

2015 560,387 20.83 

Total 2,690,730 100.00 

 

Table A-2: Hospital (first 15*) 

Hospital (first 15) Freq. Percent 

CH Universitário de Coimbra 187,758 6.98 

CH São João 182,068 6.77 

CH Lisboa Central 171,937 6.39 

CH Porto 129,571 4.82 

H Braga 117,410 4.36 

CH Lisboa Norte 113,859 4.23 

CH V. Nova de Gaia/Espinho 101,520 3.77 

H Fernando da Fonseca  83,494 3.10 

CH Lisboa Ocidental 74,774 2.78 

CH Algarve 71,431 2.65 

CH Tâmega e Sousa 71,212 2.65 

CH Entre o Douro e Vouga 70,234 2.61 

CH Tondela – Viseu 64,989 2.42 

H Garcia de Orta – Almada 64,452 2.40 

ULS Matosinhos 61,431 2.28 

*Total number of categories=61 
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Table A-3: Municipality (first 15*) 

Municipality (first 15) Freq. Percent 

Lisboa 161,689 6.01 

Vila Nova de Gaia 96,583 3.59 

Porto 93,436 3.47 

Amadora 87,532 3.25 

Braga 75,461 2.80 

Loures 68,494 2.55 

Matosinhos 64,468 2.40 

Gondomar 57,999 2.16 

Coimbra 55,264 2.05 

Guimarães 53,296 1.98 

Maia 50,720 1.89 

Cascais 41,756 1.55 

Santa Maria da Feira 41,261 1.53 

Vila Nova de Famalicão 39,983 1.49 

Sintra 39,239 1.46 

*Total number of categories=308 

 

Table A-4: Procedure code (first 15*) 

Procedure code (first 15) Freq. Percent 

Phacoemulsification and aspiration of cataract 308,301 11.46 

Local excision or destruction of lesion or tissue of skin and subcutaneous 

tissue 97,940 3.64 

Radical excision of skin lesion 77,628 2.89 

Operation on vitreous 74,008 2.75 

Ligation and stripping of varicose veins, lower limb veins 70,018 2.6 

Carpal tunnel release 66,692 2.48 

Laparoscopic cholecystectomy 65,009 2.42 

Hysteroscopy 42,471 1.58 

Injection of vitreous substitute 40,410 1.5 

Total knee replacement 40,409 1.5 

Tonsillectomy with adenoidectomy 33,573 1.25 

Total hip replacement 32,872 1.22 

Repair of inguinal hernia with graft or prothesis 27,154 1.01 

Operations on retina, choroid, and posterior chamber 25,895 0.96 

Circumcision 24,698 0.92 

*Total number of categories=3464 
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Table A-5: patient’s initial priority 

Patient’s initial priority Freq. Percent 

1 2,038,355 75.75 

2 433,919 16.13 

3 130,282 4.84 

4 88,174 3.28 

Total 2,690,730 100.00 

Note: Priority=1 corresponds to the less severe priority and priority=4 corresponds to the most severe priority.  

 

 

Figure A-6: Age 
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Table A-7: Speciality (first 15*) 

Speciality (first 15) Freq. Percent 

Ophthalmology 606,342 22.53 

General surgery 563,433 20.94 

Orthopaedic 408,997 15.2 

Gynaecology 234,327 8.71 

Otolaryngology 169,233 6.29 

Urology 155,658 5.78 

Plastic and reconstructive surgery 126,259 4.69 

Vascular surgery 79,292 2.95 

Dermatology 69,794 2.59 

Neurosurgery 50,523 1.88 

Stomatology 42,021 1.56 

Cardiothoracic surgery 37,184 1.38 

Pediatric surgery 34,950 1.3 

Maxillofacial surgery 16,952 0.63 

Head and neck surgery 14,127 0.53 

*Total number of categories=43 

 

Table A-8: Patient’s cancer indicator 

Patient’s cancer indicator Freq. Percent 

No 2,471,873 91.87 

Yes 218,857 8.13 

Total 2,690,730 100.00 
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