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Abstract 
Introduction: Although the precise estimates of healthcare expenditures are 

critical for health policy-makers, the right-skewed distribution and a substantial 

number of zero values of the measures of healthcare expenditure make such 

estimates challenging. The present study used conventional two-part (CTP) and 

marginalized two-part (MTP) models to handle the skewness and zero-inflation 

in expenditure distribution as two serious challenges.  

 Materials and Methods: Data was used from the 2017 Households Income 

and Expenditure Survey (HIES; 38,252 households), a national cross-sectional 

study in Iran. CTP and MTP models were utilized to estimate the medical 

supplies, outpatient, inpatient and total medical expenditures. The rural-urban 

difference in total medical expenditures and other health services were also 

examined.   All data analyses were performed using SAS. For all tests, two-

sided p-values <0.05 were interpreted as statistically significant. 

Results: The mean (SD) out-of-pocket spending for total healthcare was $143 

($488) per capita, and $182 ($650) and $105 ($239) for urban and rural areas, 

respectively. The mean (SD) medical supplies cost per capita was $48 ($240), 

and the mean (SD) of outpatient cost per capita and inpatient cost per capita 

were $61 ($245) and $34 ($294), respectively. Both CTP and MTP models 

suggested that urban population spent more money on total expenditures than 

rural populations (p<0.05). Although both models gave the same set of 

parameter estimates, the AIC indicated that the MTP-GG model was a more 

appropriate fit. 

Conclusion: The marginalized models provided better estimates in 

documenting inequalities/healthcare expenditures. Unlike the CTP model, the 

estimation of covariate effects on the marginal mean of the whole population 

via using the MTP model is straightforward. However, the MTP model may not 

outperform the CTP model in all cases. The applications of such models need 

to be considered in the future research to provide better 

estimates/documentations of healthcare expenditure and healthcare inequalities. 

In addition, these findings suggest a substantial inequality in healthcare 

expenditures between urban and rural areas. Considering the differences in 

urbanity and rurality can be of interest to health economists and policymakers.  
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1. Introduction 
     Healthcare expenditure usually refers to 

both the medical expenditure and cost 

associated with home healthcare and long-

term care. Medical expenditure is defined as 

the expenses on investigations, outpatient 
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care, inpatient care, drugs, and medical 

supplies. Hospital care, professional 

services, and medical supplies/ 

pharmacological treatments are the three 

categories of health expenditures with the 

highest per capita figures [1].  

Healthcare expenditure as a proportion of 

Gross Domestic Product (GDP) varies 

considerably over time, across countries and 

the region (in terms of rurality and 

urbanity) [1-3]. In different countries, an 

increase observed in healthcare services 

demand leads to a rise in health spending. In 

the United States, for instance, the share of 

GDP devoted to health care increased from 

9% to 16% during 1980-2008 [4]. The 

expenditure index in Iran has increased by a 

factor of 30 over the past two decades, 

while the growth in health expenditures 

index has experienced a 71-fold increase. 

According to reports of the Iranian Health 

Management and Economics Research 

Center, healthcare expenditures grew 

dramatically from $145 per capita in 2004 

to $350 in 2014 [5].  

Medical expenditure data is often right-

skewed and includes an excess number of 

zero values. For modeling the mean of 

skewed data with additional zero values, 

several models and statistical techniques 

have been proposed [6]. In terms of medical 

expenditure, the excessive zero shows a 

population of „non-users‟ who do not have 

health care or medication in a specific 

period of time and consequently, do not 

have any medical costs. Moreover, the 

continuous part of the expenditure data 

shows the level of spending among health 

services consumers. Previous studies 

indicated that mixture models performed 

better than one part models at reflecting the 

distributions of medical expenditure [6-11]. 

Fitting conventional two-part (CTP) and 

marginalized two-part (MTP) models are 

common approaches for modeling this type 

of data. CTP and MTP models were 

developed for flexible generalized gamma 

(GG) family of distributions by Voronca et 

al. [12]. The main limitation of these 

conventional two-part models is the 

conditional (on non-zero values) 

interpretation of regression coefficients 

made from the second part. In addition, a 

generalization of the results is only 

applicable to user population (e.g. non-zero 

values). Furthermore, each part of the 

models has its own parameters estimates 

which may lead to conflicting conclusions 

from CTP model about the overall effect of 

the covariates on the overall population 

mean. The MTP models parameterize the 

marginal mean among all zero and non-zero 

values directly from the regression 

coefficients and give a direct explanation of 

covariate effects on the marginal mean (the 

entire population of users and non-users). In 

essence, if the goal is to determine the 

overall population mean of medical 

expenditure, without taking the mentioned 

characteristics into account, the estimates 

and statistical inferences would be 

inaccurate.  

Healthcare expenditures‟ growth influences 

rural and urban populations differently due 

to the lower income of rural populations 

compared with their urban counterparts [1]. 

To assess urban-rural difference in total 

healthcare expenditures, few studies have 

been conducted on Households Income and 

Expenditure Survey (HIES). In all of these 

studies, however, only non-zero 

expenditures were considered in the 

analysis [13-16].  

In many cases, investigators‟ main interest 

lies in knowing the effects of predictor 

variables on the whole population. Thus, 

this paper examines the rural-urban 

difference in total medical expenditures, as 

well as expenditures for different types of 

health services (i.e. medical supplies, 

outpatient, and inpatient care). This research 

focused on the urban-rural difference in 

medical expenditures for the three most 

costly categories. the CTP-GG and MTP-

GG models were used to examine the 

relationship between some factors and 

medical expenditures. 
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2. Materials and Methods 
2.1. Data  
     The cross-sectional data used in this 

study were retrieved from a sub-sample of 

the most recent Households Income and 

Expenditure Survey (HIES), administered 

by the Statistical Centre of Iran (SCI) in 

2017. HIES‟s main purpose is to estimate 

the average expenditure and income among 

urban and rural households in Iran. The 

HIES self-reported questionnaire has 

different sections including demographic 

characteristics, monthly and yearly 

household outcome (food and non-food 

expenditure), and annual household income. 

The household health expenses (HHE) are 

recorded as a part of non-food expenditures 

of the questionnaire.  In our study, we 

focused on the HHE data, which consists of 

monthly and annually medical supplies and 

outpatient and inpatient expenditures. We 

considered only out-of-pocket health 

expenses of HHE, so government fiscal 

supports and insurance premium were not 

taken into account. At the time of HIES data 

collection, one U.S. dollar was worth, on 

average, 29580 Rials (Iranian currency) [14, 

17].  

 

2.2. Outcome 
     In this study, the total medical 

expenditures were assessed which is the 

sum of three health service expenditures: 

(1) expenses for medical supplies, (2) 

expenses for outpatient care, and (3) 

expenses for inpatient care. This measure 

considered the entire household 

expenditures during 12 months before the 

interview. 

 

2.3. Independent Variables 
     The most important explanatory variable 

in our study was the household‟s place of 

residence (0= rural/1=urban). Urban area 

was defined as an area with a population of 

at least 10,000, following the definition 

from the Ministry of Roads and Urban 

Development in 2017. 

Other explanatory variables were gender, 

age, literacy of household head, health 

insurance coverage, family members‟ mean 

age, number of elderly members, number of 

pre-school children (0 < age ≤ 5), and 

household income. 

 

2.4. Statistical Analysis 
     In this study, univariate statistics were 

used to evaluate the rural-urban differences. 

To evaluate the potential impact of place of 

residence on medical expenditures, the 

CTP- Generalized Gamma and MTP- 

Generalized Gamma models were fit.  Place 

of residence and family members‟ mean age 

were included in the continuous part of the 

CTP-GG and MTP-GG models. Place of 

residence and number of elderly members 

were included in the binary part. Other 

covariates were removed from both final 

models because of their small effects 

according to the AIC index. Lower AIC 

index values indicate better fit between 

model and data 

Two part models are common approaches 

for modeling semi-continuous data. Brief 

descriptions of the CTP and MTP models 

and Generalized Gama (GG) family are as 

follows. All data analyses were performed 

using PROC NLMIXED in SAS. 

Let  denote the medical expenditure of the 

ith household, as a positive continuous 

outcome with a point mass at zero and let f 

be the probability density function (p.d.f.) 

corresponding to a continuous distribution 

defined on a positive domain. 

 represents the covariate vector 

corresponding to the ith household used for 

the binary part,  represents the covariate 

vector corresponding to the ith household 

used for the continuous part of the CTP-GG 

and MTP-GG models; the parameter vector 

 corresponds to the model coefficients of 

binary part of the CTP-GG and MTP-GG 

models, while  and  are the vectors of 

conditional and marginal coefficients 

corresponding to the continuous part of a 

CTP-GG and MTP-GG models 

respectively. 

https://epubs.siam.org/doi/abs/10.1137/0331016
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2.4.1. Generalized Gama (GG) Family 
      The GG family can represent various 

types of distributions with non-negative 

support which can cover different shapes 

and has the ability to model various data 

sets with different degrees of asymmetries 

and skewness. The GG family includes 

special cases such as the Weibull (κ = 1), 

lognormal (k = 0), and gamma (κ = σ) 

distributions [8, 12, 18]. The p.d.f of a 

continuous random variable Y following a 

GG distribution can be written as: 

 
where   0 is a scale parameter, λ  and   

0  are shape and location parameters 

and (.) is the standard gamma function. In 

addition usign(λ) (logy-µ)/ and =|k|
-2
0. 

 

2.4.2. Conventional Two-Part Models 

(CTP) 

     The general form of the p.d.f. for a CTP 

model  [19] is given by 

 
where the probability of being non-zero, , 

could be modeled using a logit link: 

 
and the location parameter i, could be 

modeled in the second part of the CTP 

model assuming a log link: 

 
The marginal mean and the variance of Yi 

can be derived from a CTP model as 

follows: 

 
For example, when GG is assumed for the 

continuous part, the marginal mean is 

 
 

2.4.3. Marginalized Two-Part Models 

(MTP) 

     For an MTP model, the general form of 

the p.d.f [18] can be written as 

 
which gives a marginal mean of the form 

 

Searching for the location parameter of the 

GG distribution in the expression of E(Yi) 

equation in CTP model, we will obtain: 

 
 

2.4.4. Comparison of Treatment Effect 

Estimates 

     According to the model defined in (3),  

can be interpreted as the effect of one unit 

increase in the jth covariate, , on the 

conditional mean of Yi given that Yi is non-

zero. Specifically, if , the increase 

rate of the marginal mean can be calculated 

as: 

 
where x i and 𝜶  are xi and 𝜶 with the j-th 

element of   and 𝜶 removed, respectively. 

Using the MTP model (7),  is estimated for 

the whole population while  is conditional 

on Yi > 0. More precisely, the left part of 

(9) equals exp(j), based on the model (6), 

which could be seen as the per-unit effect 

on the unconditional marginal mean [12]. 

 

3. Results 
     The overall sample size was 38,252 

households, with 49.3% from urban areas. 

The mean (SD) age of the sample was 36.6 

(17.5), and 78.8% (n=30145) of them were 

younger than 65 years old. The main 

outcomes under study (i.e. medical supplies, 

outpatient, inpatient, and total medical 

expenditures) had significant percentages of 

zeroes (40%, 50%, 80% and 30%, 

respectively). Descriptive statistics for the 

outcomes and covariates are shown in Table 

1.The mean (SD) total medical expenditures 

per capita was $143 ($488), whereas the 

mean (SD) medical supplies cost per capita 

was $48 ($240), and the mean (SD) of 

outpatient cost per capita and inpatient cost 

per capita were $61 ($245) and $34 ($294), 

respectively. The mean (SD) total medical 

expenditures per capita in urban and rural 

areas were $182 ($650) and $105 ($239), 

respectively. The total medical expenditures 
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and its components (i.e. medical supplies, 

outpatient care, and inpatient care) are 

presented in Figure 1 by age and place of 

residence. 
 

Table 1. Descriptive statistics for studying variables across place of residence (n=38252) 

  Place of residence 
p-value 

 Urban (18871)  Rural (19381) 

Outcome     

     Medical supplies cost   56 ± 323
† 
 39 ± 110

 
 <0.001 

      Non-zero   11832 (62.7)
‡
 12288 (63.4) 0.080 

     Outpatient cost   79  ± 320
 
 43 ± 135 <0.001 

      Non-zero  9115 (48.3) 9109 (47.0) 0.012 

     Inpatient cost   46 ± 398 23 ± 123 <0.001 

      Non-zero  4170 (22.1) 4477 (23.1) 0.027 

     Total expenditures   182 ± 650 105 ± 239 <0.001 

      Non-zero  13172 (69.8) 13450 (69.4) 0.392 

Covariate     

     Family members‟ mean age  35.64 ± 16.28 37.62 ± 18.58 <0.001 

     Elderly members (age ≥65)     

          none  15493 (82.1)  14652 (75.6)  <0.001 

          more than one  3378 (17.9)  4729 (24.4)   

†
Data are presented as Mean ± SD and 

‡
frequency (%) 

 

 

 
Figure 1. Components of medical expenditures for urban and rural sample 

 

To assess the relationship between the place 

of residence and medical expenditures, both 

CTP-GG and MTP-GG models were fit to 

the data. Results are presented in Tables 2 

and 3, separately for medical supplies, 

outpatient care, inpatient care, and total 
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expenditures. The shape (Sigma) and scale 

(t) parameters of the CTP-GG and MTP-GG 

models suggested that the CTP-GG and 

MTP-GG models could be good choices for 

analyzing this data (p < 0.05). 

 
Table 2. MPT-GG model results for components of medical expenditures 

Coefficient 
Expenditure 

Medical supplies  Outpatient  Inpatient  Total  

Alphas     

   Intercept 0.418 (.015)
†*

 -0.271 (.015)
*
 -1.303 (.019)

*
 0.623 (.016)

*
 

   Place of residence 0.009 (.021) 0.103 (.021)
*
 -0.015 (.024) 0.063 (.022)

*
 

   Elderly members 0.614 (.023)
*
 0.510 (.017)

*
 0.319 (.018)

*
 0.937 (.027)

*
 

Betas     

   Intercept 3.250 (.021)
*
 2.855 (.026)

*
 1.828 (.048)

*
 3.459 (.018)

*
 

   Place of residence 0.068 (.014)
*
 0.208 (.018)

*
 0.204 (.032)

*
 0.116 (.012)

*
 

   Mean age 0.040 (.000)
*
 0.046 (.000)

*
 0.055 (.001)

*
 0.058 (.000)

*
 

     

Sigma 0.894 (.004)
*
 0.973 (.005)

*
 1.212 (.010)

*
 0.833 (.004)

*
 

t 4.012 (.261)
*
 2.850 (.146)

*
 2.749 (.217)

*
 2.099 (.067)

*
 

-2 Log Likelihood 337267 286829 151111 405712 

AIC 337285 286847 151129 405730 

† 
Coefficient estimate (standard error)

 

*
 Significant at 0.05 

 

Table 3. CTP-GG model results for components of medical expenditures 

Coefficient 
Expenditure 

Medical supplies  Outpatient  Inpatient  Total  

Alphas     

   Intercept 0.374 (.016)
 †*

 -0.240 (.015)
*
 -1.312 (.018)

*
 0.628 (.016)

*
 

   Place of residence 0.015 (.021) 0.101 (.021)
*
 -0.013 (.025) 0.072 (.023)

*
 

   Elderly members 0.755 (.025)
*
 0.408 (.020)

*
 0.345 (.0216)

*
 0.895 (.029)

*
 

Deltas     

   Intercept 3.387 (.019)
*
 3.294 (.015)

*
 2.802 (.046)

*
 3.620 (.020)

*
 

   Place of residence 0.083 (.012)
*
 0.182 (.015)

*
 0.248 (.026)

*
 0.119 (.010)

*
 

   Mean age 0.039 (.000)
*
 0.046 (.000)

*
 0.053 (.000)

*
 0.057 (.000)

*
 

     

Sigma 0.894 (.004)
*
 0.991 (.005)

*
 1.221 (.010)

*
 0.846 (.004)

*
 

t 4.633 (.035)
*
 3.110 (.176)

*
 2.967 (.253)

*
 2.270 (.077)

*
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Coefficient 
Expenditure 

Medical supplies  Outpatient  Inpatient  Total  

-2 Log Likelihood 337434 287368 151171 406219 

AIC 337452 287386 151189 406237 

† 
Coefficient estimate (standard error)

 

*
 Significant at 0.05 

 

 

Table 2 presents the obtained results from 

fitting MTP-GG models. Adjusting for 

other covariates included in the models, 

place of residence was positively associated 

with all outcomes in the continuous part, 

meaning that living in urban areas was 

associated with higher medical care 

expenditure. In addition, family members‟ 

mean-age was positively associated with all 

outcomes, which implies higher medical 

expenditures for the older population. 

Moreover, the place of residence was linked 

to the probability of incurring non-zero 

outcome for outpatient and total medical 

expenditures. The probability of having 

non-zero expenditures in urban areas was 

higher compared to rural areas. More 

specifically, the exponential of the alpha 

coefficient corresponding to the place of 

residence in the MTP-GG model for total 

medical expenditures (OR = 1.065) can be 

interpreted as: “living in urban areas 

increases the chance of having a non-zero 

outcome by 6.5%.” 

Similarly, the exponential of beta 

coefficients in Table 2 can be interpreted as 

the per-unit effect of the predictor variables 

on the marginal mean of total medical 

expenditures. After adjusting for other 

covariates, the marginal mean of the total 

medical expenditures was 1.123 times more 

for people in urban areas compared to that 

of people in rural areas. Note that in all 

quantiles in Table 4, the estimated means 

for urban areas are 1.123 times of the means 

in rural areas, reflecting the homogeneous 

estimated treatment effect from the model 

across family members‟ mean age and the 

number of elderly members. 

To compare the obtained results from MTP 

and CTP models, a CTP-GG model was fit. 

A logistic regression model was used to 

estimate the probability of incurring non-

zero expenditures and a GG model on the 

subgroup of the population who had non-

zero medical expenditures (Table 3). 

Although both the CTP-GG and the MTP-

GG models gave a same set of parameter 

estimates, the AIC indicated that the MTP-

GG model was a more appropriate fit. 

Similar to MTP-GG model, the logistic 

regression revealed that urban areas were 

associated with 7.5% higher odds of 

incurring total medical expenditures 

compared to rural areas (Table 3). Note that 

at each quantile, the effect of place of 

residence on medical expenditures‟ 

estimated means was not the same, showing 

the heterogeneous model-estimated 

treatment effect across the distribution of 

family members‟ mean age and the number 

of elderly members (Table 4). 
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Table 4. The effect of place of residence on medical expenditures‟ estimated means 

Quantile 
MTP estimated means  CTP estimated means 

Urban Rural ratio  Urban Rural ratio 

Mean age 32, Elderly members 0 118 105 1.123  78 68 1.147 

Mean age 65, Elderly members 1 863 768 1.123  718 629 1.141 

Mean age 79, Elderly members 2 2409 2144 1.123  2225 1964 1.133 

 

4. Discussion 
     In the present study, out-of-pocket 

spending for total healthcare was $143 

($488) per capita. The mean total medical 

expenditures per capita in urban and rural 

areas were $182 ($650) and $105 ($239), 

respectively. The mean medical supplies, 

outpatient and inpatient costs per capita 

were $56 ($323), $79 ($320), $49 ($398) in 

urban areas, while these costs were $39 

($110), $43 ($135), $23 ($123) in rural 

areas respectively. Khosravi et al. showed 

that more than 50% of healthcare 

expenditure is out-of-pocket in Iran, ranking 

the highest among all the World Health 

Organization (WHO) member countries 

 [5]. As pointed out by a WHO report, 

health is considered to be extremely 

inequitable when more than 50% of total 

health spending is out-of-pocket, and equity 

is at least partially achieved for selective 

services only when this proportion stays 

between 30% and 50% [20]. The share of 

out-of-pocket payment in total health 

spending has increased in the last fifteen 

years. This increase has two reasons: 1) 

economic instabilities and macroeconomic 

mismanagement in the country and 2) 

impacts of changes to health insurance 

policies because of the significant increase 

in health services costs [16]. Compared to 

other high-spending countries, Iran had the 

lowest health expenditure per capita in 

2014, while the USA had the highest health 

expenditures with $9402 per capita [5, 21]. 

Levels of health expenditure depend on 

various socio-economic factors. For 

instance, higher expenditure levels may be a 

consequence of high inflation rate. The rate 

of inflation in Iran was 14.76% and 20.62% 

in 2004 and 2011, respectively, while for 

WHO-member countries it was less than 

5%. Also, higher health sector prices in the 

USA explains much of the difference 

between the USA and other countries [5, 21, 

22]. 

The results of this study indicated that the 

proportion of zero total health expenditures 

in rural areas was higher than in urban 

areas. This difference could be explained by 

the fact that rural population‟s expenditure 

is usually spent on interventions and 

treatments rather than prevention and as a 

result, non-zero expenditures in rural areas 

are related to those in need of treatment, 

who constitute a smaller portion of the 

population.  

The results of both CTP-GG and MTP-GG 

models suggested that urban populations 

spent more money on total expenditures 

than rural populations. There are several 

possible explanations for this result. The 

poverty rate is higher in the rural 

communities. Poorer households allocate 

relatively lower expenditure and 

subsequently lower healthcare expenditure 

than their richer counterparts in terms of 

absolute monetary value [3, 23]. With 

higher ability and willingness-to-pay for 

healthcare, urban residents are likely to use 

a higher level, more expensive and a greater 

amount of healthcare service. On the other 

hand, faced with income limitations, rural 

populations tend to reduce their utilization 

of healthcare services [24]. This difference 

could also be due to the social inequities 

between rural and urban areas (e.g., health 

insurance coverage, access to essential 

healthcare services or physician-to-

population ratio) or due to differences in 
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their socioeconomic characteristics (e.g., 

differences in lifestyle behaviors, education 

level or tendency towards promoting good 

health practices and ascending use of 

private healthcare in urban populations) or 

due to any others rural-urban pattern 

differences in health risk factors  [23, 25-

28]. Although, these results differ from a 

few published studies [1, 23, 29, 30], they 

are consistent with the findings of many 

previous studies reporting higher 

expenditures on healthcare for the urban 

households [11, 14, 16, 31-35]. 

The contradictions in findings may be 

attributable to differences in various 

population characteristics such as 

ecosystem and geography, development, 

contribution and effectiveness of health 

centers, health programs and policies, 

healthcare utilization pattern and urban-

rural population ratio. A significant 

socioeconomic discrepancy between rural 

and urban populations may cause the 

difference between the distribution of 

healthcare expenditure and OOP spending 

in several countries. It is possible that the 

OOP of urban residents is greater in 

absolute money but lower as a proportion of 

healthcare expenditure, compared with that 

of rural residents. Another reason for 

contradicting results could be the 

methodological differences of the studies, 

e.g. differences in assessment of the 

absolute money or healthcare expenditure, 

statistical and economic models, data 

collection strategies and approaches for 

calculating the healthcare expenditures. As 

mentioned earlier, considering the non-zero 

values or all values is another potential 

cause of controversies. Particularly, if the 

percentage of zeros is high, the estimated 

healthcare expenditures will change.  

In this study, the family members‟ mean 

age was 36 years and the rural communities 

were almost 2 years older. For both urban 

and rural communities, the total medical 

expenditures were positively related to 

family members‟ mean age. In addition, 

urban families spent more on healthcare 

than rural ones in all age groups. The 

proportion of expenditures associated with 

medical supplies and outpatient and 

inpatient care increased with family 

members‟ mean age in both communities. 

The percentage of having non-zero 

expenditure in households with elderly 

members was higher than households with 

no elderly members. A possible reason for 

this is the greater risk of chronic disease and 

hospitalization among elderly people [23, 

36, 37]. Literature reviews confirm this 

finding [14, 37-46]. Although healthcare 

expenditure increases with higher age, but 

age itself does not explain why older people 

spend more on healthcare than younger 

people. Some mediating factors could 

influence the positive association between 

age and healthcare expenditure; for 

example, as the population ages the 

likelihood of disease-related complications 

and also the need for home-care services 

increases [37, 47]. 

The most interesting finding was that the 

MTP-GG model showed a better fit. This 

corroborates the findings of a number of 

previous works in similar fields. Voronca et 

al. showed that MTP-GG is very suitable 

when the true distribution of the data is 

unknown and the sample size is large [12]. 

Unlike the CTP model, the estimation of 

covariate effects on the marginal mean of 

the whole population via using the MTP 

model is straightforward. However, the 

MTP model may not outperform the CTP 

model in all cases. Indeed, if the main 

objective of the analysis is E(Yi |Yi > 0), the 

MTP model engenders arbitrary 

heterogeneity and provides less 

interpretable estimates on the conditional 

mean of Y among the non-zero values.  

Finally, the choice between models should 

be guided by the aims of the study. If the 

aim is to model treatment effects on E(Yi ) 

in the presence of confounders, one should 

use the MTP model. On the other hand, if 

the target of inference is E(Yi |Yi > 0), the 

CTP model would be a better choice. In our 

work, family members‟ mean-age was only 
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included in the continuous part of the 

models, so it does not evaluate the impact of 

this variable in the overall population based 

on the CTP model unless the interpretation 

is restricted to non-zero expenditures.  

The results of this study indicated that, in 

Iran, health spending is a function of the 

household‟s place of residence. Urban 

people can afford higher prices and higher 

levels of healthcare services because of 

their greater ability-to-pay, while for rural 

residents even small healthcare 

expenditures can be a catastrophic shock to 

the household economy. Therefore, 

differences in the influence of urbanity and 

rurality may provide important guidance for 

health economists and policymakers to 

address inequality in healthcare. Moreover, 

the government, health-care providers, and 

caretakers need to pay more attention to 

vulnerable groups such as rural people and 

the elderly to improve their access to 

essential healthcare services. Iran‟s rural 

development policies should be flexible 

enough to integrate health concerns into 

other policy elements. This suggests that 

more policy interventions are needed to 

ensure the equitable distribution of 

resources, regardless of geographic 

location. 

In this study, the data regarding the 

expenditures of health services might not be 

very accurate; considering the obligations of 

insurance organizations, participants may 

not have about a clear understanding of the 

total amount of expenditures. Recall bias is 

also quite probable in this self-reported 

questionnaire as a database of the ISC was 

not connected to key institutions such as the 

Ministry of Health (MoH) and insurance 

organizations. 

 

5. Conclusion 
 Our findings suggest a substantial 

inequality in healthcare expenditures 

between urban and rural areas. Considering 

the differences in urbanity and rurality can 

be of interest to health economists and 

policymakers. 
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