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Abstract. Without movement, it is impossible for people to fulfil their needs 

and desires. Therefore, transportation is one of the most crucial sectors 

supporting human activity in daily life. People make daily decisions 

regarding travel, including how much to travel, what mode of transportation 

to use, whether motorized or non-motorized, and where and when to travel, 

in order to satisfy and complete their needs and desires. These decisions have 

a significant impact on their health, whether positive or negative. This study 

try to investigate the possibility of intermediate factors that can bridge the 

gap between travel-participation and health parameters. Some intermediate 

variables, including social intensity and affective experience, may serve as a 

bridge between activity-travel behavior and social and mental health issues.   

Keywords: involving other person, travel behaviour, health.. 
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1 Introduction  

In order to better understand how individuals compose their daily activities and travel 

patterns, the interaction between constraints and individual needs within a time and 

space scale can reveal how individuals respond to changes in the environment, and 

how individuals can influence and change their behaviors in their daily activities and 

travel patterns. [1]–[3]. Every day, people make travel that may impact to their 

health, including how much to travel, what type of mode transportation to be used, 

and where and when to travel. Using motorized mode can allow an individuals to 

travel and reach certain locations in less time, for less money, and with more comfort 

than using non-motorized mode [3], [4]. However, when people use motorized 

modes, it has a more negative effect on their physical, mental, and social health, in 

addition to the environment, than when they use non-motorized modes [5]–[14].  

How a person's day-to-day experiences may indicate whether they have social and 

mental health issues or not [15]–[17]. Most of social activities take longer time when 

spending with a group such as with family or friend, someone of the same gender, a 

close friend, or someone who lives far away [18]. There are numerous reasons to 

maintenance social activities that have positive effect on the physical  [19]–[21], 

mental [22]–[24]  and social health such as staying social can reduce your risk of 

developing depression [19], [25]–[29], to support cognitive function [29]–[32] and  

lower blood pressure [33], [34].  

 People who live in suburbanites tend to make discretionary visits to family 

members more often and are sometimes more involved in groups, whereas inner-city 

residents are usually more engaged to their neighbors and acquaintances. Patterns of 

discretionary travel to engage in social activities vary between suburban and urban 

visitors. It is reasonable to infer that the more frequent visits by inner-city residents 

to public areas such as cafés, malls, restaurants, etc., are made with friends and 

acquaintances. In the central city, people go to public areas more often on their own 

time to do their social activities. When residing in remote places, friends are 

frequently contacted by discretionary trips consisting of pre-invited visits to each 

other's homes. Relationships between social involvement and health vary by type of 

activity and rural-urban context. Those living in rural counties are less socially 

involved than those living in urban counties [35]–[41]. People would have 

opportunities to engage in more/less activities with more/less dispersed location and 

time depending on the conditions and variability of other resources, such as the 

availability and service level of the infrastructure and public transportation network, 

the option of potential activity locations within reachable distances, access to various 

travel modes, and amount of money to spend [42]–[46]. Alocating more time in some 

of social activities that have an important correlate of physical, mental, and social 

health  [4], [47]–[51].  In travel behavior research, however, very little is known 

about the duration, frequency, number of participants, and with whom people engage 

or participate in social activities that have an impact on mental and social health. 

Spending more time for commuting line, such as traffic congestion, the main causes 

of a number problems, such as longer travel times for drivers and passengers, greater 

fuel consumption and greenhouse gas emissions, higher rates of motor collisions, 
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and several environmental difficulties. Exposure to congestion has also been linked 

to an increase in driver stress and a decrease in commuting satisfaction, as well as a 

decrease in an individual's reported subjective wellbeing and a slowing of 

metropolitan economic growth [9]–[14], [52]–[54].   

From the explanation above, it can show as clearly the correlation 

between activity travel participation with activity-daily experience will help to 

design transport and urban planning policies and interventions that improve 

people’s health behavior, then also have possibility to become intermediated factor 

between activity travel behaviour effects to the health. The conditions and 

variability of other resources, such as availability and service level of the 

infrastructure and public transport network, the selection of possible activity 

locations within reachable distances, access to various travel modes, and amount of 

money to spend, would provide individuals with opportunities to engage in 

more/less activities with more/less dispersed location and time Some researchers 

have concluded that built environment elements, such as density, diversity, design, 

destination accessibility, and distance to transit, are associated with travel behavior 

that tends to play a marginal role in affecting travel patterns and also main factor to 

support the relationship between the built environment and health behaviors’  by 

individual’s daily experience [16]. When people judge their satisfaction with their 

travel, they may confound it with their satisfaction with the corresponding activities. 

Activity-diary experience refers to what people felling when joining some activities 

weather, they have positive (happy, interested, and content) or negative (frustrated, 

sad, and bored) felling during the activity, and what effect to physical, mental and 

social health. Usually, if an individual, feels less positive experience on a special 

activity, they may undertake another activity for improving their well-being. The 

correlation between activity travel behaviour with social intensity and activity-diary 

experience will help to design transport and urban planning policies and 

interventions that improve people’s health behavior, then also have possibility to 

become intermediated factor that have effect to the health.  

 

2 Time-space Prism 

The theory is a crucial tool of the scientific study of things, especially when it comes 

to how people act, which includes how they travel. Even though different scientific 

fields may have different rules about how theories are used in research and data 

analysis, theory is an important part of both work that is theory-driven and work 

that is based on facts. Hagerstrand came up with the idea of "time-space prim" in 

the early 1970s to describe the spatial and temporal constraints that affect how 

people choose the activity and where place to travel. Day to day individuals 

undertaking some of activities as requirement for trading time for space to across 

some locations at their budget times to fulfill their need and desired. The notion of 

time-space prim or time geography is primarily focused on the interrelationships 

between activities in time and space and the constraints imposed by these 

interrelationships.  [55]–[62]  presented in Figure 1.  
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Fig 1. ([61], [63], [64]) 

 

Hägerstrand (1970) have hypothesized that the behaviors of individuals’ could be 

represented in both time and space by confined in the three types of constraints: 

capability, coupling, and authority constraints. The limit of the individuals 

undertaking activities through their physical capabilities and/or available resources 

namely capability constraints. Individuals have to arrange the maintenance 

activities such as eating and sleeping; these require time and place. Also, individuals 

travel with motorised mode (private vehicles) type can generally travel faster than 

individuals who with non-motorised mode such as walk or rely on public 

transportation. Coupling constraints define when, where, and how individuals 

must arrange the activities jointly in time and space. The selection of activities or 

“bundles” like work, where multiple individuals’ time-space paths join, necessarily 

constraints the remaining available time-space prism such as work, meetings, and 

classes.  Authority constraints include laws, organizations, locations, or other 

domains in which activity bundles are organized and/or access is limited. For 

example, a shopping mall or gated society can make it difficult and illegal to enter 

at authorized times, while a public street cannot.  

 

3  The day-to-day variability in individuals’ activity-travel 

pattern   

An individual's time-space prism [63]; Lenntorp,1976) is an essential concept for 

understanding the decision- making processes that underlie individual's activity-

travel patterns. Based on this theory, an individual's personal and social identity 

form specific projects which interact with his/her capability, coupling and authority 

constraints within space and time scale to shape the individual's activity-travel 

pattern [55], [61], [65], [66]. The Individuals’ time-space prism and path tends to 

be irregular from day-to-day due to different day to-day needs and constraints. The 

specific needs and constraints of individuals to form their daily activity-travel 

participations, in space and time in order to complete their need and desired will 

created by the interaction of individuals’ characteristics in multiple dimensions 

[16], [67]–[69] that different every-day. The basic reason for engaged in an activity 

may presumed to be the fulfilment of human needs and the desire to complete duties 

associated with a specific condition. The opportunities for engaged depend on the 

availability of specialized facilities and the resources of time, money, effort, etc. 
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that an individual can contribute; travel may play an important role in enabling an 

individual to reach a specialized facility suitable for a specific form of activity 

participation [45], [70]–[75].  

The act of performing an activity in turn satisfies needs and fulfills roles, hence 

influencing the immediate action priorities. Participation in an activity also modifies 

the resources available for succeeding activities by depleting or augmenting, for 

example, the available of of money (e.g., labour) or the amount of physical energy 

(e.g. by eating). Some activities (such as eating, sleeping, and commuting) are 

regularly undertaken almost day to day, whereas others, such as shopping, personal 

business, and social entertainment, are not necessarily performed daily [16], [17], 

[70], [76]–[78]. Individual's activity-travel patterns often include the interactions 

with other household members. This shows how basic the decisions about activity 

participation and priorities are made, and it puts each activity in a pattern of trips 

and at-home episodes [79], [80]. In addition, an individual's engagement with their 

society, such as membership in a certain organization and/or a particular school and 

neighborhood, will influence the construction of a series of activities and travels in 

interaction with the individual's other qualities. [16].  

 

4.  Health as capability constrain 

The literature mentioned that health is well-defined as a state of complete physical, 

mental and social well-being and not simply the absence of disease or infirmity [16], 

[17], [45], [72], [81], [82]. From the figure 2. The study [72] mentioned that there 

three health parameters mainly physical, mental and social health, which contains 

eight subscales mainly physical functioning (PF), limitations on role functioning 

because of physical health (RP), bodily pain (BP), general health (GH), mental 

health (MH), limitations on role functioning because of emotional problems (RE), 

social functioning (SF), and vitality (VT). All this factor can effect tp activity travel 

participation, that way [45] mentioned that health also as capability constrains.  

 

Fig 2 Health-related QOL with three-factor structure 

There is a complex relationship between the activity-travel behavior of individuals 

and their health. The individual who has greater social and mental health has a 

tendency to have a higher percentage of motorized mode use, while the individual 
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who has better physical health tends to have the opposite pattern of behavior [45]. 

Allocating more time on leisure and social connections produce social inclusion and 

mental and physical health [19], [21], [83]. Social and mental health problem may 

limit individuals’ participation to participated in certain activities that effect to 

individuals’ well-being level [16], [72], [82]. In contrast, how the way individuals 

experience during a day will indication whether someone is on social and mental 

health problems or not[16][84].   

The encouragement of walking and cycling as mode of transportation, 

complemented by public public transpoort or any other "active" mode, is referred 

to as active transportation, and it presents a potential solution that not only addresses 

problems of urban traffic congestion, environmental pollution, and climate change, 

but also provides major health advantages [85]. Despite related risks of exposure to 

traffic and to a lesser extent air pollution [86], active transportation may overcome 

car dependence and increase physical activity levels [87]. Using motorized mode 

can help an individual to travel a location in less time, low cost, and with greater 

comfort than using non-motorized mode. However, using motorized mode for travel 

day-to-day has detrimental effects on physical, mental, and social health, as well as 

the environment, compared to non-motorized mode [5]–[8], [10], [12], [13]. On the 

other hand, the choice of mode of transportation has been linked to a variety of 

health risks and benefits, which vary depending on the mode of transportation that 

is used[88]. There is a strong correlation between activity participation and self-

reported health problems, but some effects are offset by the time tradeoffs between 

activities and travel. A person's physical health issue, such as a handicap or disease, 

might serve as a limitation on his or her ability to travel, therefore affecting activity 

travel participation [16]. [89] Mentioned that for self- reported mental health, both 

in-home and out-of-home mentally high intense activities seem to be positively 

correlated with self-reported mental health conditions. Understanding how diverse 

mechanisms underpin these various activities will enable us to provide additional 

opportunities to engage in them and/or to manage trips associated with them. In 

addition, correlations between these activities and health parameters indicate that 

participation in social-recreational activities tends to be favorably associated with 

improved social health conditions [17], [45], [72], [82], [90]. Meanwhile, 

performing grocery shopping as a primary activity and socializing as a secondary 

purpose promotes person to participate more physical activities, which improves 

their physical health [15], [45]. The individual with better physical health tended to 

use less motorized modes; nevertheless, none of the activity behavior variables 

improved the individual's physical health condition. This indicates that while an 

individual's physical health positively correlates with their daily activity 

involvement, the relationship between persons and various health conditions in 

relation to behaviors and the mode of transportation chosen is complex [16], [17], 

[45], [65]. The information on individuals' day-to-day activity participation, 

together with their panel travel behavior data will better enable us to design a policy 

that not only improves transport network conditions, but also enhances traveler’s 

physical, mental and social health.   
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5. Transport and health 

Space-time prisms model the ability of individuals to travel and participate in 

activities at different locations in an environment [57], [58], [91] was introduced by 

Hagerstrand (1970) in the early 1970s to describe the spatio-temporal constraints in 

which people make activity and travel decisions [15], [55], [80]. Moreover, time-

space constraints play an important role in shaping people’s activity-travel patterns 

[16], [17], [55] and adapt to changes, creating the opportunity for individuals to 

influence and change their behaviors’ accordingly[16], [71], [89], [92], [93] day-to-

day. Understanding how individuals composed their activity-travel behavior due to 

their personal and social characteristic within multi-dimensional and multi-

hierarchical time and space perspective and its correlation with health factors may 

be able to suggest a certain policy that can confirm improvement of individuals’ 

health particularly social and mental health [16], [24], [29], [50], [84], [88], [94]–

[96]. Previous literature explained that not to be easy to find the correlation between 

individuals’ activity-travel behavior, built environment conditions effect to the 

health, there is some intermediated factors  may bridge the relations [5], [7], [100], 

[101], [41], [53], [69], [72], [96]–[99]. Planning and setting-built environment 

conditions is only facilitating individuals to do suggested activities for improving 

their well-being or health into a particular level. Health promotion activities 

included exercise, social activities, and family communication. For each type of 

activity, frequency, time period (weekday or weekend, time of a day), activity 

duration, activity companions, and access mode to activity site as well as dairy 

experience during activities participation will influence mental and social health 

[15], [18], [30], [31], [47], [72], [102]–[105] unfortunately there is lack study about 

this matter that may relate with positive and negative feelings, which may affect to 

the mental and social health. In this study a relation will be established between 

individual health condition and their time-use and activity participation through 

intermediate variable which are social intensity and affective experience. 

Furthermore, social intensity and affective experience will be studied from in-home 

and out-of-home mandatory, discretionary, maintenance and leisure activities. 

 

6. Result and Discussion 

6.1 Socio-Demography and travel characteristic 

The survey data was taken between August and October 2019 in Malang City Area, 

Indonesia. The main survey involved 410 individuals from 98 households, covering 

inputs on their socio-demographic, travel characteristics, time use and activity 

diary, and perceived travel time. For the respondent’s profile is shown Table 1 and 

study area shown in Figure 3. Respondents were firstly interviewed directly and 

informed of the procedure by surveyors, before the survey schedule after the 

screening process, 377 respondents aged 7 years old and above were retained for 

further analysis.  
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Table 1. Profile of the samples used in the study 

Variables Percentage or mean 

Socio-demographic 

Males 51.20% 

Females 48.80% 

Workers 66.60% 

Non-workers 6.10% 

Students 27.30% 

Age Below 22 years 27.60% 

Age 23 - 45 years 51.50% 

Age 46 - 55 years 13.80% 

Senior citizens (> 55 years old) 7.20% 

Household characteristics 

Part of low-Income household 77.70% 

Part of Middle-Income household 15.90% 

Part of High-Income household 6.40% 

Number of household members 4.18 

Number of dependent children per household 0.68 

Number of private vehicles per household 2.40 

Travel variables on weekdays (Monday – Friday) 

Percentages of daily travel time using non-motorised mode 22.72 

Percentages of daily travel time using motorised mode 40.21 

Percentages of daily travel time using public transport 20.99 

Percentages of daily travel time using MBRS 4.17 

Percentages of daily travel time using CBRS 11.91 

Daily number of trips and number of trip chains 2.19 and 1.08 

Percentages of time use involving other persons within a specific activity on weekdays  

Within in-home mandatory activity 1.03 

Within out-of-home mandatory activity 2.19 

Within in-home maintenance activity 4.63 

Within out-of-home other maintenance activity 1.25 

Within in-home leisure activity 17.58 

Within out-of-home leisure activity 9.83 

Within in-home online  5.88 

Within out-of-home online  9.06 

Within sport 0.38 

Within travel  4.41 

Percentages of time-use involving other household members within a specific activity on weekdays  

Within in-home mandatory activity 0.80 

Within out-of-home mandatory activity 0.17 

Within in-home maintenance activity 2.94 

Within out-of-home other maintenance activity 0.70 

Within in-home leisure activity 4.39 

Within out-of-home leisure activity 1.57 

Within in-home online  0.68 

Within out-of-home online  0.16 

Within sport 0.02 

Within travel  0.73 

Percentages of time-use involving relatives within a specific activity on weekdays  

Within in-home mandatory activity 0.08 

Within out-of-home mandatory activity 0.14 

Within in-home maintenance activity 0.84 
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Variables Percentage or mean 

Within out-of-home other maintenance activity 0.16 

Within in-home leisure activity 3.73 

Within out-of-home leisure activity 0.93 

Within in-home online  0.59 

Within out-of-home online  0.52 

Within sport 0.00 

Within travel  0.74 

Percentages of time-use involving friends within a specific activity on weekdays  

In-home mandatory activity 0.10 

Within in-home mandatory activity 1.76 

Within out-of-home mandatory activity 0.67 

Within in-home maintenance activity 0.35 

Within out-of-home other maintenance activity 4.95 

Within in-home leisure activity 5.90 

Within out-of-home leisure activity 2.91 

Within in-home online  6.48 

Within out-of-home online  0.40 

Within sport 2.36 

Percentages of time-use involving online friends within a specific activity on weekdays  

Within in-home mandatory activity 0.07 

Within out-of-home mandatory activity 0.13 

Within in-home maintenance activity 0.18 

Within out-of-home other maintenance activity 0.04 

Within in-home leisure activity 4.51 

Within out-of-home leisure activity 1.44 

Within in-home online  1.71 

Within out-of-home online  1.90 

Within sport 0.00 

Within travel  0.57 

Percentage of time-use involving a specific social network within all activities on weekdays  

Household members 12.17 

Relatives 7.72 

Friends 26.00 

Online friends 10.54 

Percentages of time-use involving other people within all activities  

(Monday-Friday) 
14.104 
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Fig 3. Malang city (modified from Land use planning of Malang City, 2010) 

 

6.2. Conceptual Model 

Multilevel modelling technique that is used to analyze structural relationships. This 

technique is the combination of factor analysis and multiple regression analysis, and 

it is used to analyze the structural relationship between measured variables and 

latent constructs. The method used in in this paper capture explicitly the joint 

relationship among Socio-demographic (Sdi), Travel Parameter (Travelit), Time Use 

Activity Diary (Time-Actit), Perceived travel time in certain public amnesties (Pti), 

and Percentages of time-use involving household members/relatives/friends/online 

friends within different activities (Invtit). The proposed model can be seen in Figure 

4, while the mathematical models are presented below: 

𝑆𝐻 = (𝛼1 + 𝜇1) + 𝛽1𝑆𝑑𝑖 + 𝛽2𝑇𝑟𝑎𝑣𝑒𝑙𝑖𝑡 + 𝛽3𝑇𝑖𝑚𝑒 − 𝐴𝑐𝑡𝑖𝑡 + 𝛽4𝑃𝑡𝑖𝑡+𝛽5𝐼𝑛𝑣𝑖𝑡 +ɛ (1)         

𝑀𝐻 = (𝛼2 + 𝜇2) + 𝛽6𝑆𝑑𝑖 + 𝛽7𝑇𝑟𝑎𝑣𝑒𝑙𝑖𝑡 + 𝛽8𝑇𝑖𝑚𝑒 − 𝐴𝑐𝑡𝑖𝑡 + 𝛽9𝑃𝑡𝑖𝑡+𝛽10𝐼𝑛𝑣𝑖𝑡 +ɛ   (2) 

Linear and non-linear mixed effect models or an NLME package in R software, was 

used to apply the proposed model in this study. The nlme-package contains 

functions for estimation of multilevel or hierarchical regression models is a 

statistical method of exploring the relationships between, and testing hypotheses 

about, a dependent variable and some independent variables. Every regression 

equation was measured and estimate to retrieve the regression result, under 

condition that only variables with p-value < 0.1 were included into the calculation. 

The coefficients of parameters (β) in the hierarchical multilevel modelling 

considered nesting observations in endogenous activity-travel patterns and 
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exogenous variables made by individual i on day t, with/without participation of 

another/other people on a daily basis. Meanwhile for the uncorrelated individual 

specific error term µ has a mean value of zero and variance of 𝜎𝜇, while ɛ is the 

uncorrelated combined time and individual error components with a mean value of 

zero and variance of 𝜎𝜀, and for intercept (α) often labelled the constant is the 

expected mean value of Y when all X = 0.   The individual specific error term 

captured the unobserved heterogeneity amongst individuals which was not 

explained by their day-to-day variations in activity-travel pattern variables. The 

only fixed is the overall mean. The parameter setting random = ~1|day fits random 

variation between days. The interaction between variables units that are nested 

within days, are by default treated as random 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4. Proposed Model 

 

6.3. Model estimation results 

 

The Table 2 showed interactions between several observed variables, including 

socio-demography (Sdi) aspects, travel parameters (Travelit), time use-activity diary 

(Time-Actit), Percentages of time-use involving other person within different 

activities (Invit), Percentages of perceived travel time to certain public amnestied 

(Pti) and Percentages of time-use involving household 

members/relatives/friends/online friends within different activities (Invit)  on a 

person’s social and mental health, as expected from the proposed model in Figure 

4. 

 

Socio-demography (Sdi) 

Travel Parameter (Travelit) 

Time Use Activity Diary (Time-Actit) Social and Mental Health 

Perceive travel time in public amnesties (Pti) 

Involving other person in certain activities (Invit) 
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TABLE 2 Model estimation result for social and mental health condition (using standardised 
coefficients) 

 
Variable 

Social Health Mental Health 

Value t-value Value t-value 

Socio-demography 

(Intercept) 0,5711 2,1768 -0,3594 -1,3219 

Male - - - - 

Female Ref Ref 

Young Age - - - - 

Aged 23-45 years old - - - - 

Age 46-55 years old - - - - 

Age above years old Ref Ref 

Low Income -0,0287 -2,7042 -0,0287 -0,2564 

Middle Income - - -0,0146 -0,1939 

High Income Ref Ref 

Worker - - - - 

Student 0,0397 2,7840 0,0480 0,3264 

Non-worker Ref Ref 

Number of dependent children within 
household 

- - 0,0042 0,0670 

Number of household members -0,0146 -4,4249 -0,0211 -0,1143 

Number of trips -0,0586 -1,9401 - - 

Number of trip chains - - - - 

Number of private vehicles 0,0113 3,5382 - - 

Travel parameter 

Percentage of travel time using non-
motorized mode 

0,0002 2,3576 - - 

Percentage of travel time using private 

vehicles 
- - - - 

Percentage of travel time using public 
transport 

- - - - 

Percentage of travel time using CBRS - - - - 

Percentage of travel time using MBRS Ref Ref 

Total daily ravel time - - - - 

Time-use for a specific activity 

In-home mandatory - - 0,0000 0,0003 

Out-of-home mandatory - - 0,0001 0,0008 
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In-home leisure - - 0,0004 0,0018 

Out-of-home leisure - - 0,0001 0,0013 

In-home socialising - - 0,0000 0,0007 

Out-of-home socialising and 
recreations 

0,0003 4,7966 0,0004 0,0031 

In-home maintenance 0,0001 3,6454 0,0002 0,0016 

Grocery shopping -0,0001 -2,2741 - - 

Out-of-home other maintenance - - - - 

Sport - - - - 

In-home online -0,0004 -6,7127 -0,0001 -0,0009 

Out-of-home online - - - - 

Percentages of time-use involving other people within a specific activity 

Within in-home mandatory - - - - 

Within out-of-home mandatory - - - - 

Within in-home maintenance - - - - 

Within out-of-home maintenance 0,0453 2,5691 0,0574 0,4492 

Within in-home leisure - - - - 

Within out-of-home leisure - - - - 

Within in-home online - - - - 

Within out-of-home online - - - - 

Within sport - - - - 

Within travel -0,0507 -1,7521 - - 

Within all activities - - - - 

Percentages of time-use involving other household members within a specific activity 

Within in-home mandatory - - - - 

Within out-of-home mandatory - - - - 

Within in-home maintenance - - - - 

Within out-of-home maintenance -0,0282 -1,9918 -0,0459 -0,4545 

Within in-home leisure - - - - 

Within out-of-home leisure - - - - 

Within in-home online - - - - 

Within out-of-home online - - - - 

Within sport - - - - 

Within travel 0,0367 2,0753 - - 

Percentages of time-use involving relatives within a specific activity 
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Within in-home mandatory -0,0198 -2,0421 - - 

Within out-of-home mandatory 0,0093 1,7037 - - 

Within in-home maintenance - - - - 

Within out-of-home maintenance - - - - 

Within in home leisure - - - - 

Within out-of-home leisure - - - - 

Within in-home online - - - - 

Within out-of-home online - - - - 

Within sport - - - - 

Within travel - - - - 

Percentages of time-use involving friends in a specific activity 

Within in-home mandatory - - - - 

Within out-of-home mandatory - - - - 

Within in-home maintenance - - - - 

Within out-of-home maintenance - - - - 

Within in-home leisure -0,0073 -1,9544 - - 

Within out-of-home leisure - - - - 

Within in-home online - - - - 

Within out-of-home online - - - - 

Within travel 0,0331 1,6658 - - 

Percentages of time-use involving online friends within a specific activity 

Within in-home mandatory - - - - 

Within out-of-home mandatory - - - - 

Within in-home maintenance - - - - 

Within out-of-home maintenance - - 0,0303 0,6451 

Within in home leisure -0,0218 -2,2070 - - 

Within out-of-home leisure - - - - 

Within in-home online - - - - 

Within out-of-home online - - - - 

Within travel - - - - 

Percentages of time-use involving other people within all activities 

Joint activities with household 

members 
- - - - 

Joint activities with relatives - - - - 

Joint activities with friends 0,0119 2,0413 - - 
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Joint activities with online friends - - - - 

Percentages of perceived time to visit some of public amnesties 

Perceived travel time to Bank   -0,0279 -0,0989 

Perceived travel time to CBD -0,0034 -4,1654 -0,0009 -0,0116 

Perceived travel time to office 
goverment 

0,0239 7,4410 0,0126 0,0441 

Perceived travel time to Grocerry   -0,0056 -0,0492 

Perceived travel time to Health 

consultant 
0,0163 3,3395 0,0799 0,1127 

Perceived travel time to Junior and 

sebior High school 
0,0126 7,6073 0,0087 0,0426 

Perceived travel time to Hospital 0,0010 1,9757 0,0024 0,0203 

Perceived travel time to Market 0,0079 3,9671 0,0042 0,0400 

Perceived travel time to Park -0,0669 -11,7066 -0,0154 -0,0503 

Perceived travel time to Pimery school -0,0174 -4,3219 - - 

Perceived travel time to Public 

transport 
- - - - 

Perceived travel time to Shopping 
centre 

-0,0149 -3,2740 -0,0395 -0,0789 

Mean -0,5815 -0,2224 

Std 0,5488 0,4871 

µ 0,8498293 0,8806853 

ɛ 2,83748E-05 2,99488E-05 

AIC 4931,9450 5066,401 

BIC 5475,029 5609,486 

Log likelihood -2367,972 -2435,201 

 

Based on estimated result have shown in Table 2, can see as clearly the interaction 

between socio-demographics, travel characteristic, activity time duration, Perceived 

travel time to certain public amnesties and  Involving other person in certain 

activities, as they have an impact on social and mental health. 

In terms of socio-demographic variables the correlation between gender and 

activity travel participation is a major component in determining the mode of 

transportation people used. In the social and mental health index, males are found 

no significant correlation in social and mental health index than female. In general, 

women have less access because they have to travel longer distances and spend 

more of their money on transportation. This makes it harder for them to get to places 

where they can work, which cuts them off from some of the opportunities the city 

has to offer. And, as the theory pointed out, women's access isn't just affected by 

how much time and money they have, but also by their preferences for security, 

coverage, and comfort [106], [107], that effect to their mental health as well. There 

are also incidents of memory biases in terms of seeing or hearing somewhat 
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extremely disagreeable that might limit women from taking public transport [108]–

[110]. Another study mentioned that many women than men, are more likely to 

have shorter commute distances, to chain trips, to have more non-work-related trips, 

to travel at off peak hours, and to choose more flexible mode of transportation as 

they realize them-self as unsafe [111], [112], then bring them to have much time to 

spend with family in home or neighbour, indirectly women have a better social 

health index than man. For people coming from low income, have negative social 

and mental health index compare with people coming from high income, due to less 

of resources (private vehicles and money) make people coming from low income 

have limited access[112], [113]. Number of household members indicating have a 

less social and mental health whereas student have a positive correlation with social 

and mental health index, due to student have commitment time to go to school 

everydat and spend their half day to meet and sharing the activity with other people 

in school.  The next variables mainly travel parameters variable; it can be seen as 

clearly that for male using non-motorised mode have a better social health index 

than Car Based Ride-Service (CBRS) due to during the travel activity man can meet 

many people a that make them have a better social health index and also less of the 

budget. For male using private vehicles, public transport, motorised mode and 

Motorbyke Based Ride-Service (MBRS) have found no any correlation to social 

and mental health index. The variable Time-use for a specific activity , it can show 

that for male allocating more time for out-of-home socialing and recreations and in-

home maintenance may indicating have a better social and mental health index 

whereas spending more time for in-home online activity may indicating have no 

better social and mental health index. Moreover, the variable time-use involving 

other people within a specific activity within household members and other 

household members (relatives, friends, and online friends) in certain activities, then 

the model confirms that social and physical health is directly affected by type of 

activity classification is undertaken with others person and with whom, this is result 

same as previous study [114]. The several scholars mentioned that when the people 

can spending more time in social activities if the activity involved others people that 

have same age or passion, then it can increasing of well-being and have effect to 

social health, because when people spending time with person that have close 

relationships with them such as with family, relatives and friends then it is can 

increasing their well-being and physical health [50], [115], [116]. The way people 

spending their activity dairy and dairy experience can showing that person on 

mental and social health or not [16]. Percentages of time-use involving other 

people within a specific activity within out-of-home maintenance activity may 

describe individuals have a better social and mental health index, 0,0453 and 

0,00574, respectively. Allocating more time within travel time, may describe 

individual have less social index -0,0507, but have no correlation with mental health 

index. For the percentages of time-use involving other household members within 

a specific activity have no better social and mental health index, -0,0282 and -

0,0459, respectively, for within out-of-home maintenance activity. Moreover, for 

allocating more time within travel time may indicating individuals have a better 

social health index, 0,0367. Moreover for  Percentages of time-use involving 

relatives within a specific activity have no better social health index for within in-
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home whereas have a better social health index out-of-home mandatory activity, -

0,0198 and 0.093, respectively. For the variable Percentages of time-use involving 

friends in a specific activity have less social health index, 0.0073 within in-home 

leisure whereas have a better social index 0.0331 within travel activity. The variable 

Percentages of time-use involving online friends within a specific activity  have 

no better social health index, -0,02i8 within in home leisure whereas have a better 

mental health index 0,0303 within out-of-home maintenance. The Percentages of 

time-use involving other people within all activities allocating more time joint 

activities with friends may indicating have a better social health index, 0,0119.  The 

last variable mainly Percentages of perceived time to visit some of public amnesties 

spending more time to perceived travel time to Central Bussness Distric (BSD), to 

Park, shopping centre, may indicating have no better social and mental health index. 

Moreover, allocating more time for perceived travel time to office goverment, 

health consultant, junior and senior high school, hospital and market may showing 

have a better social and mental health index. Addition, allocating more time for 

perceived travel time to public transport may indicating have no any significant in 

social and mental health index. 

 

 

7. Conclusion 
 

The survey’s data took place in the fall of 2019 in The Malang City Area, Indonesia. 

The existence of public transportation in Malang City becomes an essential factor 

to support its inhabitant. The most used public transportation in Malang City is 

Angkutan Kota (Angkot). There are many Angkot routes available for connecting 

three main terminals. The complicated problem of Angkot route search encourages 

the necessity of media that can provide information and recommendations to the 

society. Using multilevel modelling analysis statistic to analyze the interaction 

between variables, can revealed that people on social or mental health condition. 

Males have a better social health than female due to man as leader on family have 

multiple characteristics as father, husband, employer in company and members of 

the neighbor that make his activity travel pattern more complex due to increasing 

number of trips everyday then females. Mostly, people coming from low income 

and middle income living near workplace and due to limited of resources make them 

using public transport or carpool and non-motorised mode to travel every day to 

reduce budget, that is bring them meet many people during the travel compare if 

using private vehicles.  
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