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A B S T R A C T   

Background & aim: COVID-19 pandemic caused significant barriers to maintain health services. Our study de-
termines the frequency and significant determinants of unmet health needs in Istanbul both in 2019, a pre- 
pandemic year, and in 2021, a pandemic year and compares the results COVID-19 era to a prior to pandemic 
year. 
Methods: As our study is the first questing Istanbul experience, we estimate the frequencies and determinants of 
unmet healthcare need among +15 population using TurkStat’s Income and Living Conditions Survey Data via 
Generalized Linear Models (GLMs). 
Results: We found that the most prominent barriers were late appointment dates and financial difficulty both 
before and during the pandemic. According to our findings, women and those having any chronic disease become 
significantly more likely to have unmet health needs during the pandemic compared to pre-pandemic period. 
Indeed, the ones belonging to the lowest income group and having lower level perceived health were disad-
vantaged with higher change of unmet needs both prior to and during the pandemic. Furthermore, the frequency 
of the Istanbulers who had unmet healthcare needs increased more than 1.5 time during the COVID-19 
pandemic. 
Conclusions: As unmet healthcare needs due to COVID-19 jeopardizing the healthcare systems, it is important to 
comprehend the causes of unmet healthcare demands during infectious disease outbreaks in order to prioritize 
the right policies and protection strategies for the most vulnerable ones.   

1. Introduction 

The severe acute respiratory syndrome Coronavirus-2 (SARS-CoV-2), 
a novel coronavirus called as COVID-19, was first identified as a result of 
reported cluster of cases of pneumonia in Wuhan in December 2019 
(WHO, 2020). The rapid spreading of COVID-19 makes it one of the 
worst pandemic in history (Murray and Lauerman, 2020). For more than 
two years, the COVID-19 pandemic has stretched health systems, 
restricting their ability to provide care for all people when needed 
(WHO, 2022). During the pandemic countries’ capacity to maintain vital 
health services has been adversely affected, health authorities have 
called for reduction of hospital admissions except for urgent reasons in 
the provision of health (WHO, 2022). COVID-19 pandemic caused sig-
nificant barriers to diagnosis, follow-up and treatment of chronic dis-
eases like heart disease, diabetes, cancer, and respiratory disease 
(Fekadu et al., 2021; IQVIA, 2020; Kulle et al., 2021). Beside on the 
demand side, as COVID-19 was highly contagious, fear of infection of 

oneself and vulnerable persons was reducing the demand and further 
rising the unmet needs (IQVIA, 2020; Dubey et al., 2020; Ahorsu et al., 
2022; Bostan, 2020; Soares et al., 2021). Furthermore, access to 
healthcare has also been hampered by curfews, quarantining, travel 
restrictions and lost or reduced income in all over the world as well as in 
Türkiye (OECD, 2020; Islam et al., 2022; Singh et al., 2021; Sulku, Cosar 
and Tokatlioglu, 2021). Consequently, unmet healthcare needs led to 
backlogs in almost all countries that threaten health outcomes, as 
medical care delay or avoidance worsen response to treatment might 
upsurge morbidity risk and reduce survival even for remediable or 
preventable health conditions, and yield economic and social costs 
(Basar, Dikmen and Ozturk, 2021; Soares et al., 2021; Sulku et al., 
2023a). 

As burdens of unmet needs jeopardize both health systems and 
health outcomes not only in short run but also in medium and long run 
understanding determinants of unmet needs is important to apply wise 
strategies and policies to address it. In this study we aim to determine 
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factors of unmet needs in Istanbul, the metropole of Türkiye (Unsal and 
Sulku, 2020) and Europe’s biggest city (Statista, 2022), during the 
COVID-19 pandemic in 2021 and compare them to pre-pandemic period 
of 2019. Currently, there is a limited number of studies to identify de-
terminants of people’s decision to avoid and/or delay healthcare during 
the COVID-19 pandemic and according to our research all of them focus 
on developed countries experiences such as the USA (Czeisler et al., 
2020; Burch, 2022), the Netherlands (Splinter et al., 2021), Portugal 
(Soares et al., 2021), South Korea (Lee and You, 2021), Australia 
(Czeisler et al., 2021; Islam et al., 2022), Italy (Lazzerini et al., 2020) 
and the UK (Solanke et al., 2022). Indeed, all these studies, except Islam 
et al., 2022, have characterized healthcare avoidance or unmet health-
care needs during the pandemic but not the comparison as factors before 
and during like our study. 

Furthermore, although previous disease outbreaks had tendency to 
be connected to poor environments, the epicenters of the COVID-19 
were the wealthiest metropolises (Masahisa and Nobuaki, 2020). In 
literature there is a consensus that population density of the cities pro-
voked the spread of the pandemic (Barak et al 2021). But also large cities 
have the socioeconomic institutions and infrastructure to fight more 
aggressively against COVID-19 (Uchicago, 2020). While concerns focus 
on the future of the cities in the context of pandemics, it is important to 
examine the unmet needs during the COVID-19 era in metropolises. In 
literature there is only one study considering a metropole city experi-
ence, Splinter et al. (2021) Rotterdam case, others study country-wise 
experiences. 

At this point our study contributes literature examining Istanbul, a 
regional trade hub, a world city (Alvarez and Yarcan, 2010) and a focal 
center of the national/international population movements (Biehl, 
2014, Gökhan, 2008), that constitutes 18.71% of the total population of 
Türkiye and the first region/subregions of both NUTS1 and NUTS2. 
Istanbul was the pandemic epicenter of Türkiye as 4 out of 10 cases with 
positive COVID-19 test were in this province (Kam, 2020). Our study 
determines the frequency and significant determinants of unmet health 
needs in Istanbul both in 2019 and in 2021, and compares the results of 
pandemic year with respect to a pre-pandemic year. For this aim, we 
analyze both 2019 and 2021 data of Income and Living Conditions 
Survey (SILC) published by Turkish Statistical Institute (TurkStat) via 
Generalized Linear Models (GLMs). 

2. Methods 

2.1. Data source 

In our study, we used Turkish Statistical Institute (TurkStat)’s 2019 

Table 1 
The codes and description of the variables used in the 2019 and 2021 data of 
Income and Living Conditions Survey, Türkiye.  

Name Codes 
& 

Description in 
Survey 

Labels Coding in our 
analysis 

Dependent Variable   
Unmet 

needs 
FS050 Unmet need for 

medical 
examination or 
treatment 
during the last 
12 months 

1- Yes, at least 
one occasion 

=1, Yes, at least one 
occasion 

2- No, not at all =0, No 
3- No, not 
needed  

Explanatory Variables   
Income 

groups 
HG110 Total 

disposable 
household 
income (X) 

0.0.999999.99 Quintile of 
household income 
in 2019*; in 2021** 

1st 20% income group X < 36,899 TL; X  <
43,000 TL 

2nd 20% income group [36,899–52,540); 
[43,000–62,743) 

3rd 20% income group [52,540–71,104); 
[62,743–86,246) 

4th 20% income group [71,104–104,506); 
[86,246–122,815) 

5th 20% income group X ≥ 104,506 TL; X 
≥ 122,815 TL 

Age ≥ 55 FK070 Age (as of 2018 
or 2020, 
December) 

− 1.0.114 =1, If individual’s 
age is 55 and above 
=0, If individual’s 
age under 55 

Female FK090 Gender 1- Male =1, Female 
2- Female =0, Male 

Married FB100 Marital status 1- Married =1, Married 
2- Never 
married 

=0, Not Married 

3- Widowed  
4- Divorced  

Education 
level 

FE030 Highest 
education level 
attained 

0- Illiterate =1, If individual’s 
education level is 
secondary level and 
above 

1- Literate but 
not a graduate 

2- Primary 
school 

=0, If individual’s 
education level is 
under secondary 
level 

3- Primary 
education 
4- Secondary 
and vocational 
secondary 
school  
5- High school  
6- Vocational 
or technical 
high school  
7- 2 or 3 year 
higher 
education  
8- Faculty  
9- Master  
10- Doctorate  

Good 
health 

FS010 General health 
status 

1- Very good =1, If individual’s 
health status is 
“very good or 
“good” 

2- Good 

3- Fair =0, If individual’s 
health status is 
“fair”, “bad” or 
“very bad”. 

4- Bad 

5- Very bad  
Chronic 

disease 
FS020 Suffer from any 

a chronic 
(long-standing) 
illness or 
condition 
(Diabetes, 
hypertension, 
asthma, renal 

1- Yes =0, If individual has 
not chronic disease 

2- No =1, If individual has 
chronic disease  

Table 1 (continued ) 

Name Codes 
& 

Description in 
Survey 

Labels Coding in our 
analysis 

failure, 
rheumatic 
diseases, etc.) 

Employee FI120 Employment 
status in the 
main job 

1- Regular 
employee 

=0, If individual is a 
employer, self- 
employed or unpaid 
family worker 

2- Casual 
employee 
3- Employer =1, If individual is a 

regular or casual 
employee 

4- Self- 
employed 
5-Unpaid 
family worker  

Informal FI190 Registration 
status to social 
security 
institutions in 
the main job 

1- Registered =0, If individual is 
registered 

2- Not 
registered 

=1, If individual is 
not registered 

Notes: *: US $/TL Exchange rate in 2019 is 5.67. **: US $/TL Exchange rate in 
2021 is 8.89. 
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and 2021 SILC Data with official permission. TurkStat is a governmental 
institution collects Turkish populations’ data with respect to personal 
Data Protection Laws and shares the anonymized data with researchers 
according to agreement and official permission. The micro data were 
prepared by TurkStat in accordance with the Regulation named 
“Regulation of Procedure and Principles of Data Confidentiality and 
Confident Data Security in Official Statistics” which was issued by the 
Article 13 of Statistics Law of Türkiye No. 5429 and entered into force 
with the date of June 20, 2006, following that of its publication in the 
Official Journal No: 26204. 

Nationally representative and cross-sectional surveys data sets cover 
issues about housing, economic situation, social exclusion, real estate 
ownership, education, demography, health status, labor status, income 
status. SILC has been started to carry out within the scope of harmoni-
zation with the European Union (EU) since 2006. Thus, it is possible to 
compare with EU countries in terms of comparable income distribution, 

relative poverty based on income, living conditions and social exclusion. 
The 2019 and 2021 surveys were respectively carried out during the 
March-July 2019 and March-July 2021. The design of the SILC is two- 
stage stratified cluster sampling. Complex survey design has not been 
provided by TurkStat, and indeed complex survey design weights were 
not shared. Up to 2014, the estimation level of SILC in Türkiye was 
rural/urban at NUTS1; but since 2014, surveys conducted at NUTS2 
level. Moreover, the 2019 SILC data contains 63,258 participants aged at 
least 15 years old and 24,924 households; and the 2021 SILC data 
contains 66,176 participants aged at least 15 years old and 26,289 
households. As we only considered Istanbul, Türkiye 5,299 and 4,450 
participant remained in 2019 and 2021 SILC data sets respectively. 

2.2. Variables 

The variables in our GLM models have been chosen following to 
literature. Indeed, we also introduced the variables taking into account 
the specific conditions in Türkiye. Finally, we paid attention to the 
statistical significance of the variables and breakpoints. First, as well 
defined in Allin et al., 2010, unmet health need is a comprehensive 
concept covering both unperceived and perceived needs: Unperceived 
need cannot be studied empirically since not documented; Perceived 
needs would be unmet when s/he either prefers not to seek or demand 
health service, or delays or avoids due to barriers or demands but 
healthcare providers could not provide appropriate healthcare services 
or individual’s expectations have not been fulfilled. Among these bar-
riers cost, transportation and long waiting times are the most prominent 
ones (Byrne, 2008; Eurostat, 2023). Furthermore, in literature there is 
evidence that unmet need is correlated to demographic factors like 
gender (Kannan and Veazie, 2015; Taber et al., 2015), marital status 
(Tadiri et al., 2021), age (Quintal et al., 2023), education (Gertz et al., 
2022), employment status (Lee et al., 2014, Zhao et al., 2014; Kannan 
and Veazie, 2014), and income (Allin et al., 2010, Shi and Stevens, 
2004), personal factors like fear of treatment, having chronic conditions 
(Ronksley et al., 2012, Larkey et al., 2001; Garg et al., 2017), having no 
time to spare (Lee et al., 2014) and perceived health (Hardin et al., 
2021), administrative factors like being uninsured (Byrne, 2008) and 
provider issues like equitable access (Basar et al., 2021). 

According to data availability we have defined our variables. Table 1 

Table 2 
Summary statistics for variables used in the 2019 and 2021 data of Income and 
Living Conditions Survey, Istanbul.   

2019 (n ¼ 1,746) 2021 (n ¼ 1,512) 

Dependent Variable Frequency Percent 
(%) 

Frequency Percent 
(%) 

Unmet needs 161  9.22 221  14.62 
Explanatory Variables     
1st 20% income group 104  5.96 134  8.86 
2nd 20% income group 242  13.86 223  14.75 
3rd 20% income group 321  18.38 275  18.19 
4th 20% income group 423  24.23 344  22.75 
5th 20% income group 656  37.57 536  35.45 
Age ≥ 55 449  25.72 398  26.32 
Female 896  51.32 782  51.72 
Married 1,015  58.13 878  58.07 
Education level ≥

Secondary school 
1,115  63.86 993  65.67 

Good health 1,207  69.13 982  64.95 
Chronic disease 698  39.98 561  37.1 
Employee* 717  84.35 602  86.74 
Informal* 165  19.41 116  16.71 

*, Only the people who are in job market are considered here. This variables 
contains 850 and 694 observations in 2019 and 2021 samples respectively. 

Fig. 1. Comparison of reasons to unmet need for medical examination or treatment for 2019 and 2021 in Istanbul (%).Source: Our calculation using TurkStat micro 
data of 2019 and 2021 Income and Living Conditions Survey. 
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presents the codes and description of the variables used in the SILC 
survey and coding in our analysis. The dependent variable named as 
“Unmet needs” which takes one if the individual reported that s/he had 
unmet need for medical examination or treatment during the last 12 
months. We generated our dependent variable via question coded FS050 
in SILC, in part ‘persons aged 15 and above’, was asking “Unmet need for 
medical examination or treatment during the last 12 months” and 

respondents cited one of these options: “Yes, at least one occasion”, “No, 
not at all”, and “No, not needed”. Here dependent variable takes 1 if the 
answer is yes, and takes 0 otherwise. We excluded those who cited “No, 
not needed” to question and who did not answer the question from the 
data set, this excluded data constitutes 14.86% of our sample. Since the 
scope of the study is individuals who need health care, we did not 
include those who cited “No, not needed”.1 

2.3. Statistical analysis 

Our study aims to examine unmet health care needs behaviors in 
medical examination or treatment between the pre and post outbreak 
periods in Istanbul by using the 2019 and 2021 SILC Micro Data Sets. 
First link function and family distribution of the GLMs2 were identified. 
According to Akaike Information Criterion and Bayesian Information 
Criterion, binomial distribution and probit models fit the data than other 
combinations. Moreover, we applied Pregibon’s (1980) goodness-of-link 

Table 3 
GLMs results: Probit parameter estimation for unmet health care needs in Istanbul 2019 and 2021.   

2019 2021 

Variables Coef. p-value 95% Confidence Intervals Coef. p-value 95% Confidence Intervals 
(6) 

(1) (2) (3) (4) (5) 

Income (reference: Lowest 20% income group)         
2 − 0.006 0.985  [-0.607  0.596]  − 0.079  0.766  [-0.597  0.44] 
3 − 0.456 0.143  [-1.068  0.155]  − 0.136  0.576  [-0.613  0.341] 
4 − 0.364 0.223  [-0.95  0.221]  − 0.357  0.133  [-0.822  0.108] 
5 − 0.598** 0.047  [-1.187  − 0.009]  − 0.511**  0.027  [-0.963  − 0.059] 
Age ≥ 55 − 0.368 0.164  [-0.886  0.15]  0.107  0.632  [-0.33  0.543] 
Female 0.073 0.610  [-0.206  0.351]  0.296**  0.019  [0.048  0.544] 
Married − 0.253* 0.067  [-0.525  0.0 18]  − 0.17  0.188  [-0.423  0.083] 
Education level ≥ Secondary school − 0.292* 0.056  [-0.591  0.007]  0.042  0.789  [-0.267  0.352] 
Good health − 0.725*** 0.000  [-1.09  − 0.359]  − 0.540***  0.001  [-0.848  − 0.233] 
Chronic disease − 0.204 0.255  [-0.555  0.147]  0.359**  0.019  [0.059  0.658] 
Employee − 0.035 0.852  [-0.402  0.333]  − 0.182  0.306  [-0.531  0.167] 
Informal 0.293* 0.074  [-0.028  0.615]  0.178  0.294  [-0.154  0.509] 
Constant − 0.042 0.913  [-0.79  0.706]  − 0.311  0.339  [-0.95  0.327]  

Log likelihood = -227.855 Log likelihood = -280.745 
(1/df)Deviance = 0.544 (1/df)Deviance = 0.825  
(1/df)Pearson = 1.033 
PseudoR2 = 0.1179 

(1/df)Pearson = 1.020 
PseudoR2 = 0.1037  

AIC = 0.567 AIC = 0.847  
BIC = -5190.053 BIC = -3893.933 

* significant at 10%, ** significant at 5%, *** significant at 1% 

Table A1 
Comparison of AIC and BIC values for family distribution and link function selection for GLMs, 2019 and 2021.  

Link Family Obs ll(model) df AIC BIC 

2019 
Probit Binomial 850  − 227.855 13  481.7099  543.398 
Logit Binomial 850  − 227.9149 13  481.8298  543.5178 
Complementary log–log Binomial 850  − 228.1979 13  482.3958  544.0839 
Probit Poisson 850  − 234.9475 13  495.8949  557.583 
Logit Poisson 850  − 235.0049 13  496.0098  557.6979 
Complementary log–log Poisson 850  − 235.3109 13  496.6219  558.3099 
2021 
Probit Binomial 694  − 280.7454 13  587.4909  646.543 
Logit Binomial 694  − 280.7925 13  587.5849  646.637 
Complementary log–log Binomial 694  − 280.6846 13  587.3692  646.4213 
Probit Poisson 694  − 297.5321 13  621.0643  680.1164 
Logit Poisson 694  − 297.7237 13  621.4474  680.4996 
Complementary log–log Poisson 694  − 297.9361 13  621.8721  680.9242  

Table A2 
Pregibon’s goodness-of-link test for link function selection for GLMs, 2019 and 
2021.  

Avoid Coefficient Standart Error p-value 95% Confidence Interval 

2019      
Ŷi  0.925  0.512  0.071  [-0.077  1.928] 

Ŷ
2
i  

− 0.033  0.218  0.880  [-0.460  0.394] 

Constant  − 0.034  0.287  0.906  [-0.597  0.529] 
2021 
Ŷi  1.031  0.419  0.014  [0.209  1.852] 

Ŷ
2
i  

0.019  0.247  0.938  [-0.464  0.502] 

Constant  0.008  0.168  0.962  [-0.322  0.338]  

1 The detailed information about variable selections is provided in the sup-
plementary material.  

2 The detailed information regarding the GLMs model is presented in the 
supplementary material. 
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test and confirmed that there was no problems with probit specifica-
tion.3 As our GLMs analysis reveals that our data have binomial family 
distribution and probit link function, we end up with a standard probit 
model estimation. The probit model is appropriate when modeling in-
teractions between variables and comparing coefficients between 
groups. 

3. Results 

3.1. Descriptive Statistics 

In our analysis, we randomly select one individual from each 
household to prevent dependency among observations by using Matlab 
R2015a. Thus, our data sets contain 1,746 and 1,512 observations of one 
randomly selected participant 15 years or older from each household in 
2019 and 2021 samples respectively. Table 2 presents the descriptive 
statistics of dependent and explanatory variables used in the study. As it 
is seen in Table 2, the frequency of the Istanbulers who had unmet 
healthcare needs was 9.22% before COVID-19 in 2019, and rose to 
14.62% during the COVID-19 pandemic in 2021. The distribution of the 
explanatory variables across 2019 to 2021 is balanced, even though 

Table A3 
Probit parameter estimation with interaction terms for unmet health care needs in Istanbul 2019 and 2021.   

2019 2021 

Variables Coef. p-value 95% Confidence 
Intervals 

Coef. p-value 95% Confidence 
Intervals 

Income (reference: Lowest 20% income group)         
2  − 0.2884  0.4290  [-1.0033  0.4264]  − 0.1314  0.6830  [-0.7628  0.4999] 
3  − 0.8070**  0.0360  [-1.5597  − 0.0542]  − 0.2993  0.3400  [-0.9144  0.3157] 
4  − 0.7475  0.0420  [-1.4692  − 0.0258]  − 0.5123*  0.0960  [-1.1163  0.0917] 
5  − 0.9357**  0.0120  [-1.6618  − 0.2095]  − 0.6696**  0.0250  [-1.2559  − 0.0833] 
Age ≥ 55  − 0.4225  0.3930  [-1.3917  0.5468]  − 0.1015  0.7970  [-0.8765  0.6734] 
Female  − 1.4068**  0.0800  [-2.9810  0.1673]  0.2443  0.6760  [-0.9016  1.3902] 
Married  − 0.2603  0.0710  [-0.5429  0.0223]  − 0.1882  0.1490  [-0.4440  0.0676] 
Education level ≥ Secondary school  − 0.2778**  0.0880  [-0.5974  0.0418]  − 0.0045  0.9790  [-0.3387  0.3298] 
Good health  − 0.8510***  0.0000  [-1.2717  − 0.4303]  − 0.4429**  0.0170  [-0.8072  − 0.0786] 
Chronic disease  − 0.2088  0.2580  [-0.5709  0.1533]  0.3229**  0.0480  0.0031  0.6428] 
Employee  − 0.0949  0.6670  [-0.5277  0.3379]  − 0.1145  0.6040  [-0.5476  0.3185] 
Informal  0.2763  0.1820  [-0.1293  0.6819]  − 0.0098  0.9650  [-0.4474  0.4278] 
Education level*Age  − 0.2939  0.6260  [-1.4768  0.8891]  0.3256  0.4530  [-0.5256  1.1768] 
Employee*Female  0.2246  0.6130  [-0.6470  1.0962]  − 0.1918  0.6170  [-0.9434  0.5598] 
Good health *Female  0.4213  0.2010  [-0.2245  1.0670]  − 0.2495  0.3610  [-0.7844  0.2855] 
Income*Female         
2  0.6677  0.3750  [-0.8066  2.1421]  0.0502  0.9330  [-1.1143  1.2147] 
3  0.9252  0.1990  [-0.4878  2.3382]  0.3216  0.5230  [-0.6646  1.3078] 
4  1.1507*  0.0920  [-0.1892  2.4905]  0.3918  0.4230  [-0.5665  1.3500] 
5  0.9997  0.1420  [-0.3335  2.3330]  0.3912  0.4010  [-0.5218  1.3043] 
Informal*Female  0.1705  0.6160  [-0.4958  0.8369]  0.3877  0.2570  [-0.2829  1.0582] 
Chronic disease*Age  0.2641  0.6380  [-0.8349  1.3630]  0.2066  0.6260  [-0.6244  1.0375] 
Constant  0.4095  0.3560  [-0.4596  1.2786]  − 0.2175  0.5860  [-1.0007  0.5656]   

Log likelihood = -224.422  Log likelihood = -278.228   
(1/df)Deviance = 0.543  (1/df)Deviance = 0.828   
(1/df)Pearson = 1.047  (1/df)Pearson = 1.025   

PseudoR2 = 0.1312  PseudoR2 = 0.1117   
AIC = 0.580  AIC = 0.865   

BIC = -5136.211  BIC = -3840.085 

* significant at 10%, ** significant at 5%, *** significant at 1%. 

Table A4 
Marginal Effects of Probit Regression for unmet health care needs in Istanbul 2019 and 2021.   

2019 2021 

Variables dy/dx p-value 95% Confidence Intervals dy/dx p-value 95% Confidence Intervals 

Income (reference: Lowest 20% income group)         
2  − 0.0014  0.9850  [-0.1390  0.1363]  − 0.0224  0.7670  [-0.1702  0.1255] 
3  − 0.0829  0.2070  [-0.2117  0.0458]  − 0.0378  0.5830  [-0.1731  0.0974] 
4  − 0.0695  0.2880  [-0.1977  0.0586]  − 0.0914  0.1600  [-0.2189  0.0362] 
5  − 0.1006  0.1200  [-0.2274  0.0262]  − 0.1229*  0.0510  [-0.2465  0.0008] 
Age ≥ 55  − 0.0531  0.1640  [-0.1278  0.0216]  0.0239  0.6320  [-0.0738  0.1215] 
Female  0.0105  0.6100  [-0.0298  0.0507]  0.0663**  0.0190  [0.0110  0.1215] 
Married  − 0.0366*  0.0680  [-0.0758  0.0027]  − 0.0380  0.1870  [-0.0944  0.0184] 
Education level ≥ Secondary school  − 0.0422  0.0560  [-0.0854  0.0010]  0.0095  0.7890  [-0.0598  0.0787] 
Good health  − 0.1047***  0.0000  [-0.1576  − 0.0517]  − 0.1210***  0.0000  [-0.1886  − 0.0533] 
Chronic disease  − 0.0294  0.2560  [-0.0802  0.0213]  0.0803**  0.0180  [0.0139  0.1467] 
Employee  − 0.0050  0.8520  [-0.0581  0.0480]  − 0.0408  0.3050  [-0.1189  0.0372] 
Informal  0.0423*  0.0740  [-0.0041  0.0887]  0.0397  0.2930  [-0.0344  0.1139] 

* significant at 10%, ** significant at 5%, *** significant at 1%. 

3 The Information criterion values, and Pregibon’s goodness-of-link test re-
sults are presented in the appendix as Table A.1 and Table A.2. 
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there is an almost 4%-point decrease in the ones with good health and 
around 3%-point increase of the ones belonging to first the 20% poorest 
income level. 

In the Income and Living Conditions Survey, in question FS060, the 
ones who had at least one unmet health occasion were asked the main 
reason for unmet need as in eight categories: Financial difficulty / could 
not afford to (too expensive or not covered by insurance fund); could not 
take time because of work, care for children or for others; too far to 
travel to healthcare organization/no means of transportation; fear of 
surgical operation/treatment; giving too late time for appointment; 
wanted to wait and see if problem got better on its own; didn’t know any 
good doctor or specialist and finally other reasons. Fig. 1 present the 
percentage distribution of the reasons of avoiding in Istanbul. 

According to Fig. 1 the main reason of unmet health care needs in 
Istanbul is late appointment date, both 2019 (37.27%) and 2021 
(52.94%). After the COVID-19, late appointment date raises as a crucial 
constraint to get health care needs in Istanbul. Among the reasons of 
unmet need for medical examination or treatment, financial difficulty 
(23.6% in 2019 and 8.14% in 2021) take the second slot and followed by 
having not enough time in 2019 and by fear in 2021. 

3.2. Empirical findings 

Table 3 presents the results of the GLMs constructed to determine the 
unmet health care needs for Istanbul case for both 2019, a year before 
COVID-19 outbreak, and 2021, a pandemic year. 

In Table 3, panel (1) and panel (4) denote, respectively, model es-
timates of coefficients for the 2019 and the 2021. In probit models 
positive coefficients indicate that the probability of occurring dependent 
variable increases with independent variable, or vice versa. As being 
female has positive coefficient both in 2019 and 2021, respectivelyβ̂ =
0.073 andβ̂ = 0.296, we can claim that females are more likely to have 
unmet health care needs, compared to males. Indeed, this disadvantage 
of women becomes statistically significant at 5% significance level 
during the COVID-19 (β̂ = 0.296, p = 0.019 < 0.05) in 2021. Further-
more, before the pandemic the coefficient of having chronic disease (β̂ 
= -0.204, p = 0.255) was negative keeping in mind that it was not sta-
tistically significant we can interpret that chronic disease patients were 
less likely to having unmet health care needs in 2019. But after the 
COVID-19 outbreak it turns statistically significantly and positive (β̂ =
0.359, p = 0.019 < 0.05), thus the ones with chronic diseases become 
more likely to have unmet needs during the pandemic. The effect of 
education level on the chance of having unmet needs turns positive but 
become statistically insignificant in 2021. But, neither age nor 
employment status were among the significant determinants of unmet 
needs in both years. 

According to our findings, the ones belonging to top quintile, ie 5th 
20% income group, have negative and statistically significantly co-
efficients both in 2019 (β̂2019 = -0.598, p = 0.047 < 0.05) and 2021 
(β̂2021 = -0.511, p = 0.027 < 0.05), and thus they are less likely to have 
unmeet healthcare needs compared to the reference group of 1th 20% 
income group. Furthermore, we see that having good perceived health 
decreases the chance of having unmet healthcare in both 2019 (β̂ =
-0.725, p = 0.000 < 0.01) and 2021 (β̂ = -0.540, p = 0.001 < 0.01). 
Similarly, married individuals are less likely to have unmet healthcare 
needs in both 2019 (β̂2019 = -0.253, p = 0.067 < 0.10) and 2021 (β̂2021 
= -0.170, p = 0.188 > 0.10), though significance lost in 2021. Moreover, 
the informal, i.e. uninsured, ones are more likely to have unmet 
healthcare needs (β̂2019 = 0.293, p = 0.074; β̂2021=0.178, p = 0.294) 
both pre and post COVID-19 outbreak, but again significance lost during 
the pandemic. 

In our analysis, we have also introduced interaction terms into the 
model in an attempt to capture vulnerable groups. But their coefficients 
were too small and/or statistically insignificant. Therefore, we present 

the output of the model without interaction terms. The model estimation 
with interaction terms is shown in Table A.3 in the appendix. Further-
more, when comparing the models, the AIC and BIC values of models 
containing the interaction term (AIC2019 = 0.580 and AIC2021 = 0.865) 
are higher than those models that do not include the interaction term 
(AIC2019 = 0.567 and AIC2021 = 0.847). Also marginal effects have been 
calculated and are shown in the Table A.4 in the appendix. 

4. Discussion 

In our study we see that the frequency of the Istanbulers who had 
unmet healthcare needs increased more than 1.5 time during to 
pandemic and reached to 14.62% during the COVID-19 pandemic while 
it was 9.22% before COVID-19 in 2019. We see that most prominent 
barriers were late appointment dates and financial difficulty both before 
and during the pandemic. However after the COVID-19, the share of 
respondents citing late appointment date as a crucial constraint rises to 
almost 53% and financial difficulty decreases to 8.14%. Also, Baker 
(2022) indicate that waiting list for hospital in England has risen more 
quickly after COVID-19. 

Following the breakout of the pandemic to lessen its spread, like 
many countries, in Türkiye the strict preventive measures have been set 
(Sulku, Cosar and Tokatlioglu, 2021). The Ministry of Health of Türkiye 
has published general instructions notifying all physicians to cease 
surgeries except urgent interventions in order to minimize the risk of 
infection and to make available hospital beds for the COVID-19 patients 
(Oruc et al., 2021). These strict precautions of course attributable to 
increased unmet health needs and late appointment dates in Istanbul. 
High cost barrier could be attributable to ongoing currency and debt 
crisis in Türkiye since 2018, which has been deepened after break out of 
COVID-19 pandemic as it has brought economic life to a grinding halt 
causing loss of jobs and income (Yucel and Kabalay, 2022). Indeed, in 
Türkiye pharmaceutical and medical products supply heavily depends 
on imports (Corintco, 2022; Export, 2022; Invest, 2022). Thus, Turkish 
Lira’s depreciation made financing of healthcare costlier. 

Even though, the frequency of people with unmet health needs 
significantly increased during pandemic in Istanbul, compared to other 
countries experience it was smaller. According to population based 
survey results applied to adults the avoidance frequency was around 
41% in USA during June 24–30, 2020 (Czeisler et al., 2020), 20% in 
Rotterdam in the Netherlands April 20 to July 10, 2020 (Splinter et al., 
2021), 44% in Portugal July 2020 to August 2021 (Soares et al., 2021). 
We should underline that our study’s data, Living Conditions Survey 
Data of 2021 was gathered by TurkStat a year later then the break out of 
the COVID-19 from March to July 2021. In Türkiye, controlled normal 
life took place since June 2020 after the COVID-19 mitigated via strin-
gent restrictions and measures (Koca, 2020), consequently, in many 
hospitals routine healthcare services had been started. Moreover, Tür-
kiye’s COVID-19 vaccination program have been taken place since 2021 
(MoH, 2021). Considering Türkiye’s effective fight against COVID-19, 
relatively low rate of unmet health care needs compared to other 
countries could be reasonable. However, the limitations of the survey 
data used in this study should not be ignored, in TurkStat’s SILC of 2021 
only question related to unmet needs was asking whether there was any 
existence of unmet needs for healthcare services during the last 12 
months and if yes the main reasons were queried. Indeed, while the 
survey was conducted in the March-July 2021 period, and the question 
inquiring the last 12 months could cause a recall bias. 

According to our GLM analysis we see that in İstanbul women were 
more likely to have unmet needs both in 2019 and 2021, but females’ 
disadvantage becomes significant after the COVID-19 outbreak. This 
finding is parallel to literature as Burch (2022) and Islam et al. (2022) 
indicate that women were more likely to be disadvantaged during the 
pandemic, as they were more likely to lose their jobs and/or work more 
for unpaid labor like home care duties etc. (Lazzerini et al., 2020). 
Furthermore, although before the pandemic people with chronic disease 
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were less likely to have unmet needs, after the COVID-19 they become 
more likely to have unmet needs. Our finding is similar to Burch (2022), 
and like other countries experiences (Kendzerska et al., 2021; Fekadu 
et al., 2021) the break out of the pandemic created barriers to follow up 
and treat patient with chorionic disease in Türkiye (Gulesen et al., 
2020). Moreover, according to our findings the respondents belonging to 
lowest income group were more likely to have unmet health needs both 
in 2019 and 2021 with respect to all other income levels, though this 
disadvantage statistically significant only against the highest income 
group, top 20th percent. This finding is also supported by literature as 
having lower socio-economic status significantly associated to having 
higher risk of unmet health needs during the COVID-19 (Islam et al., 
2022; Soares et al., 2021; Lee and You, 2021). 

In addition, our study observes that having bad perceived health 
significantly increase chances of having unmet health needs both before 
and during the COVID-19 period as oppose to Burch (2022) but similar 
to Leyva et al. (2020) and Splinter et al. (2021). Furthermore, although 
being married, having a lower level of education level and having 
informal jobs were significant determinants of having unmet needs in 
2019 (similar to Soares et al., 2021; Hung et al., 2020; Lee and You, 
2021), they lose their significance during the pandemic in 2021. We 
could interpret our finding as with the outbreak of the pandemic unmet 
needs increased significantly regardless of education level or marital or 
insurance statutes of the people living in Istanbul. 

Finally, even though being older than + 55 increases chances of 
having unmet needs during the pandemic, as similar to Lee and You 
(2021), Splinter et al. (2021), its effect was not significant. 

5. Limitations 

This study has some limitations. First, in the TurkStat’s 2019 and 
2021 Income and Living Conditions Surveys, the ones who had at least 
one unmet healthcare needs were asked the main reason for unmet 
occasion in predefined eight categories with last category as other rea-
sons. However, other reasons were not queried with open ended ques-
tions, and thus all reasons are not observed and most common reason 
may be overestimated. Furthermore, we face up limitations on data. In 
fact, TurkStat’s Health Surveys provide the most comprehensive source 
of information about on individual’s health including general health 
section, chronic diseases section, functional abilities section, utilization 
of primary care services/outpatient care services/inpatient care ser-
vices, satisfaction levels from these services, oral dental health care 
services, use of medicine, healthy life style habits as well as socio- 
economic characteristics. However, health surveys have not been con-
ducted since 2019. Therefore, unlike Sulku, Cosar and Tokatlioglu 
(2021, 2023b) in order to estimate unmeet health care needs, instead of 
using health surveys, we had to employ more general data source, SILC 
covering pre and post pandemic periods. Consequently, because of the 
data unavailability neither we can introduce specific variables on health 
condition of individuals though in literature that were found among 
important determinants of unmet needs like life style habits, mental 
health problems, using non/prescription medication and detailed con-
ditions of the ones having chronic disease (Andersen and Newman, 
1973; Iskandarsyah et al., 2013; Basar et al., 2021; Sulku et al., 2023b) 
nor we can distinguish at which stage of healthcare service provision the 
unmet needs were occurred. Moreover, we intentionally did not cover 
TurkStat’s 2020 SILC survey data, as unexpected and substantial 
decrease in the percentage of people with unmet healthcare needs was 
seen. Because of the pandemic precautions, like curfews, bans to hos-
pital admissions etc., were strictly applied in 2020, we consider that this 
observed decrease could be attributable to the change in perception of 
individuals but not the real health care needs. Some unmet needs may 
become acceptable when resources are scarce (Allin et al., 2010). Still 
future researches on healthcare needs under pandemic would be valu-
able using panel data since 2019. 

Furthermore, in our study we only consider Istanbul the most 

important center of in-country population movements of Türkiye. Ac-
cording to the 2000 population census, nearly 28% of the population 
was born in a different province that they now reside in, but this ratio 
goes up to 62% for Istanbul, a major province that has drawn migrants 
for years (Gökhan, 2008). Thus Istanbul is a city which represent all 
Türkiye itself constituting the first region of NUTS1&2. But still İstanbul 
has its unique settlement of being a world city, therefore the comparison 
of Istanbul case to the other regions of Türkiye should be done as future 
study. 

6. Conclusions 

We identify the factors of unmet healthcare need among people aged 
15 or older, in Istanbul during COVID-19 pandemic, compare with pre- 
COVID-19 period, examining TurkStat’s SILC data of 2019 and 2021. 
Our GLMs analyses revealed that women, those with a lower income 
level, and those having any chronic disease, and lower perceived health 
were more likely to have unmet health needs during the pandemic 
compared to pre-pandemic period. Indeed, we observed that people with 
chronic disease were worst effected ones by outbreak of pandemic, as 
prior to COVID-19 they were less likely to have unmet healthcare needs, 
after pandemic they become more likely to have. Moreover, having bad 
perceived health increase possibility of unmet health needs both before 
and during the COVID-19 period. Although having a lower level of ed-
ucation level, working at informal jobs, being married were significant 
determinants of unmet needs in 2019 not during the pandemic in 2021. 

Understanding factors of unmet healthcare needs during infectious 
disease outbreaks is valuable for prioritizing appropriate policies and 
efforts to protect these vulnerable populations reducing unmet health-
care needs. As our study is the first questing Istanbul experience, we 
believe that our findings shade light to policy makers and researches. 
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