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Purpose: Northwest China has a large area, low population density, and few health resources, which makes the utilization of health
resources in this region difficult. The objective of this study was to assess utilization of health services and its association with travel
time in Shaanxi Province.

Patients and Methods: Data were obtained from the fifth Household Health Service Survey of Shaanxi Province conducted in 2013.
Binary logistic regression was used to assess the relationship between travel time and health service utilization, and negative binomial
regression was conducted to assess the relationship between travel time and the frequency of health service utilization.

Results: A total of 42.6% of patients used health services, with a higher use rate among rural residents than among urban residents
(47.0% and 27.4%, respectively). A total of 30.9% of patients traveled more than 15 min to the nearest medical facility (33.3% in rural
areas and 22.6% in urban areas). A total of 12.4% of patients traveled more than 30 min to the nearest medical facility (15.1% in rural
areas and 3.0% in urban areas). Urban residents living farthest from health care facilities (more than 30 min) had a 2.12-fold higher
probability of health service utilization and expected to have a health service utilization rate 1.77 times greater than that of residents
with a travel time of less than 5 min. Among the rural population, there was no significant correlation between travel time and health
service utilization.

Conclusion: Urban patients living farthest from hospitals were more likely to use health services and used health services more
frequently. This suggests that more attention should be given to urban patients who live far away from health service providers in
Shaanxi Province.
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Introduction
Access to health care is a measure of human well-being that is limited by many factors of geographic variation.' The
most direct of these is the time it takes for individuals to travel to well-equipped and adequately staffed health care
facilities. Due to the clustering of health care institutions in densely populated areas, individuals living in remote regions
often experience increased health-related burdens, including travel times and related costs, when seeking health care.'
Many previous studies have assessed the correlation between travel time and health service utilization. In some
developed countries, distance was not found to significantly influence the total number of routine or chronic care trips in
older adults.” However, in some developing countries, individuals living far away from health services have lower health
care utilization rates.”
In China, the northwest part of the country has a large area, is not densely populated, and has relatively few health
resources compared to areas in the eastern part with denser populations and adequate health resources.' Even with the

use of fast transportation, such as automobiles, the problem of accessibility of health resources remains prominent.’
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Previous studies on distance and health care utilization in China have mostly focused on the eastern region.®’
Considering the relatively low population density and the lack of health facilities in northwest China,® the time and
cost associated with accessing health care in this region may be increased.” Exploring whether there are differences in
health service utilization among residents with different travel times in this region not only reflects the accessibility of
health services but also provides a certain basis for the optimal allocation of health resources, related policy formulation,
and evaluation of expected effects. This study used data from the fifth Health Services Survey in Shaanxi province and
aimed to explore health service utilization among residents with different travel times. Findings from this study may help
provide policy insights for the balanced development of health resources in the region.

Materials and Methods

Source of Data
The data used in this study were obtained from the fifth Household Health Service Survey of Shaanxi Province in 2013,
which was part of the National Health Service Survey (NHSS) in China.'® To obtain representative data of the whole
population, multistage stratified cluster random sampling was used. In the first stage, 32 districts (counties) were
randomly selected in Shaanxi Province according to their geographical and urban or rural distributions. In the second
stage, five townships (streets) were randomly selected in each district (county). In the third stage, two villages (in rural
areas), or committees (in urban areas) in each township or on each street were selected. The fourth stage randomly
selected 60 households in selected villages or committees, and all residents of the sample households were included. '
For each household, face-to-face interviews were conducted by well-trained local investigators by using a structured
household questionnaire developed by the Center for Health Statistics and Information of the Ministry of Health of
China.'® The questionnaire covers general information, such as the socioeconomic and demographic characteristics of
family members, self-reported diseases and injuries, and the utilization of health services. Informed consent was obtained
by the surveyors before data collection. To ensure the quality of the data, 5% of the sampled households were revisited,
and fourteen main questions were re-asked by survey supervisors. The consistency rate between the first and second
visits exceeded 95%."°

In this study, we included individuals with a demonstrated need for health care services who reported an illness within
the last 2 weeks before the survey. We excluded individuals who were <15 years old, with missing information, and with
illogical answers. Finally, 9648 individuals were included in the empirical analysis.

Considering the substantial socioeconomic gap between rural and urban areas in China, rural residents are more likely
to encounter obstacles (long distance from medical institutions, inconvenient transportation, and insufficient supply of
specific experts),'! therefore, we analyzed rural and urban samples.

Measurement Indicators of Health Service Utilization by Patients

According to previous studies'*'?

and our experience, we used the two-week health service utilization rate to reflect
health service utilization. The two-week health services utilization rate is the number of health service utilizations in two
weeks/the number of patients in two weeks. In addition, we also used the number of health service utilizations to reflect

the frequency of health service utilization.

Travel Time to Health Services

In this study, we used the travel time to measure the accessibility to health services.'* Travel time was an independent
question in the questionnaire: “What is the travel time to the nearest hospital (using the fastest method, such as walking
or mechanical transportation)?”. We divided the answers into four different groups: less than 5 min, 5-14 min, 15-29
min, and more than 30 min.

Other Covariates
Four groups of factors were used in this study. Demographic characteristics included sex, age (1544, 45-59, > 60),
marital status (unmarried, unmarried, divorced or widowed), family size (1-2, 3—4, or no less than 5 family members),
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employment status (employed, retired, or unemployed), and education level (illiterate, elementary, middle school, or high
school and above). Health status characteristics included a history of chronic disease and the self-reported health
condition. The self-reported health condition was reflected by the self-reported health score, which ranged from 0 to
100. According to a previous study,'* we divided self-reported health scores into three subgroups (<60, 60~79, 80—100).
Health insurance status was divided into two categories according to any type of health insurance or not. Household
economic status was reflected by self-reported annual household income. Annual household income was grouped into
three quintiles (less than 20,000, 20,000—40,000, no less than 40,000 Yuan).

Statistical Analyses
We first analyzed health services utilization rates by travel time groups in the residents who reported illness in the 2
weeks before the survey. Then, we conducted binary logistic regression to examine the association between travel time
and health service utilization. In addition, we conducted negative binomial regression to examine the association between
travel time and the frequency of health services utilization. '’

All statistics were performed by the R programming language (Version 4.0.5; R Foundation for Statistical Computing,
Vienna, Austria). Binary logistic regression and negative binomial regression models were constructed using the “stats”
and “MASS” packages, respectively. The criterion for statistical significance was P < 0.05.

Ethics Statement

This study was approved by the Ethics Committee of Xi’an Jiaotong University Health Science Center (approval
NO. 2014-204) and conformed to the ethics guidelines of the Declaration of Helsinki. All data accessed complied
with relevant data protection and privacy regulations.

Results

Description of the Study Sample

Among the 9648 patients who reported illness in the 2 weeks before the survey, 42.6% utilized health services, and the
health service utilization rate was higher in rural areas than in urban areas (47.0% and 27.4%, respectively; significant
P<0.05). The travel time to the nearest medical service exceeded 15 min for 30.9% of the patients, and this proportion
was higher in rural than in urban residents (33.3% and 22.6%, respectively; significant P<0.05). In 12.4% of the patients,
travel time to the nearest medical service exceeded 30 min, and this proportion was higher in rural than urban residents
(15.1% and 3.0%, respectively; significant P<0.05) (Table 1).

Health Service Utilization by Travel Time

Figure 1 shows the health service utilization rate by travel time for rural and urban residents. As the travel time to the
nearest medical service increased, the health service utilization rate decreased, but this decreasing tendency was reversed
at a travel time >30 min. The health service utilization rate was highest in patients whose travel time to the nearest
medical service exceeded 30 min.

Association Between Travel Time and Health Service Uctilization

Among the residents who reported illness in the 2 weeks before the survey, urban residents living farthest from health
care facilities (more than 30 min) had a 2.12-fold higher probability of health service utilization than those with a travel
time of less than 5 min. There was no significant correlation between travel time and health service utilization among
rural residents (Table 2).

Association Between Travel Time and Frequency of Health Service Utilization

While holding the other variables constant in the model, distant urban residents (travel time of more than 30 min) are
expected to have a rate 1.77 times greater for health service utilization compared to the reference group (travel time of
less than 5 min) (Table 3).
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Table | Sample Characteristics of Survey Respondents Who Reported lliness in the 2 Weeks Before
the Survey (%)

All Rural Urban P?
(n=9648) (n=7474) (n=2174)
Gender
Male 44.1 423 50.1 0.000
Female 55.9 57.7 49.9
Age groups
Young (15-44) 17.5 18.6 13.7 0.000
Middle (45-59) 36 383 28.1
Old (= 60) 46.5 43.1 58.2
Marriage
Unmarried 3.6 3.9 2.6 0.000
Married 81.7 80.9 84.8
Divorced or widowed 14.7 15.3 12.6
Education
llliteracy 239 28.5 8.1 0.000
Elementary 29.1 33 15.9
Middle school 30.6 30.5 31.0
High school and above 16.4 8.0 45.0
Employment
Employed 62.1 72.5 26.3 0.000
Retired 14.0 2.1 54.8
Unemployed 23.9 25.4 19
Household size
1-2 residents 46.4 45.0 51.2 0.000
3—4 residents 37.8 375 38.7
More than 5 residents 15.8 17.4 10.1
Annual household income (Yuan)
Low 28.0 332 10.3 0.000
Middle 383 40.1 32.0
High 337 26.7 57.6
Insurance
No 1.0 0.4 3.1 0.000
Yes 99.0 99.6 96.9
Chronic disease
No 243 26.6 16.1 0.000
Yes 75.7 734 83.9
Self-report health
<60 14.5 14.5 14.4 0.637
60-79 388 385 39.6
80-100 46.8 47.0 46.0
Travel time to nearest medical service
Less than 5 min 15.1 16.2 1.5 0.000
5-14 min 54.0 50.5 65.8
15-29 min 18.5 18.2 19.6
More than 30 min 12.4 15.1 3.0
(Continued)
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Table | (Continued).

All Rural Urban P*
(n=9648) (n=7474) (n=2174)
Health services utilization
No 57.4 53.0 72.6 0.000
Yes 42.6 47.0 27.4
Number of health services utilization®
| 71.7 72.1 69.5 0.068
2 18.1 18.2 17.6
3 and above 10.2 9.7 12.9

Notes: °P for difference between rural and urban, x* test was used, statistical significance was P < 0.05; “Total sample size of health
services utilization was 3914, 3364 for rural, and 550 for urban.

Discussion

In this study, we analyzed health service utilization in a less developed area of China and the relationship between
travel time to the nearest health care facility and the utilization of health services using population-representative
data. The results showed that 42.6% of patients used health services (47.0% in rural areas and 27.4% in urban
areas), and 30.9% of patients had a travel time longer than 15 min (33.3% in rural areas and 22.6% in urban areas).
A total of 12.4% of the patients traveled more than 30 min to the nearest health care facility. Urban residents living
farthest from health care facilities (travel time of more than 30 min) had a 2.12-fold higher probability of health
service utilization and were expected to have a rate of health service utilization 1.77 times greater than those with
a travel time of less than 5 min.

The results of this study showed that the rate of health service utilization among rural residents with an illness within
two weeks before the survey was 47.0% in Shaanxi Province in 2013, which was higher than the previous national
average (43.4%),'® but the rate of health service utilization among urban residents in Shaanxi Province with an illness
within two weeks before the survey was lower than the national urban average (27.4% vs 32.3%).'® In recent decades,
health service utilization in rural China has shown a significant increase,'” which may be attributed to the increasing
income of rural residents. Additionally, the expansion of health insurance also played an important role in increasing
health service utilization. Before 2003, more than 80% of the population in rural China was uninsured, but in 2008, more
than 90% of the rural population was insured by a cooperative medical system/new rural cooperative medical system.'’
For urban residents, previous studies have found that the health services utilization rate has declined in the last decade in
China,'® and the decreased health service utilization rate in this region may be a result of that trend. In addition, the level
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Figure | Health services utilization rate in different travel time.
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Table 2 Binary Logistic Regression for the Association Between Travel Time and Health Service Utilization

Travel Time to Nearest Medical ALL Rural Urban
Service® OR® (95% CI°) OR (95% CI) OR (95% CI)
Less than 5 min ref. ref. ref.

5—14 min 0.96(0.84,1.08) 0.98(0.86,1.13) 1.22(0.88,1.69)
15-29 min 0.94(0.81,1.09) 0.94(0.80,1.11) 1.32(0.90,1.92)
More than 30 min 1.15(0.98,1.36) 1.12(0.94,1.33) 2.12(1.16,3.87) *

Notes: *The model was adjusted for gender, age, household income, education levels, employment status, household size, insurance states,
chronic disease states, and self-report health; *Statistically significant (P < 0.05).
Abbreviations: *OR, odds ratio; °Cl, confidence interval.

Table 3 Negative Binomial Regression of Association Between
Travel Time and Frequency of Health Services Utilization

Travel Time® IRR® (95% CI°) P value
All
5-14 min 0.97(0.90, 1.05) 0.46
15-29 min 0.97(0.88, 1.07) 0.52
More than 30 min 1.05(0.94, 1.16) 0.40
Rural
5-14 min 0.98(0.91, 1.07) 0.70
15-29 min 0.98(0.89, 1.08) 0.67
More than 30 min 1.02(0.92, 1.14) 0.66
Urban
5-14 min 1.12(0.86, 1.47) 0.41
15-29 min 1.15(0.84, 1.58) 0.38
More than 30 min 1.77(1.09, 2.83) * 0.02

Notes: “The model was adjusted for gender, age, household income, education levels,
employment status, household size, insurance states, chronic disease states, and self-
report health; *Statistically significant (P < 0.05).

Abbreviations: ®IRR, incident rate ratios; °Cl, confidence interval.

of economic development in this region is lagging, and the utilization of health care resources is related to socioeconomic
factors.'®

Some studies have shown that dispersed populations and health care facilities inevitably cause some residents to
spend more time accessing health services.'® This means that individuals have to travel a longer distance to access health
services, and increases financial cost and time, which especially affects low-income groups who often bear more access
costs because they often live in remote and poorly accessible areas.”° In this study, more than 30% of the residents who
visited a doctor traveled for more than 15 min in Shaanxi Province; moreover, 15.1% of rural residents who visited
a doctor travelled for more than 30 min. This indicator is not only higher than that of urban residents in Shaanxi Province
but also much higher than that in large cities in eastern China.?' In the Healthy China 2030 Plan, the “15-min basic health
service circle” is used as an evaluation index for healthy cities.”* Shaanxi Province also actively promotes the “15-min
health service circle” in Guanzhong District and the mountain areas of Shannan and Shanbei districts. To reach these
targets, more effective efforts are needed.

Although many studies have reported a negative correlation between distance/travel time to health services and health
service utilization,*** some studies have shown that distance alone is not a sufficient measure of health care utilization
among older adults.>* In addition, some studies found that health care utilization and disease burden increased as distance
increased.”” In this study, we analyzed the correlation between travel time and health service utilization in Shaanxi
Province. The results of this study showed that urban patients living far away from hospitals were more likely to use
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health services. To better understand the relationship between travel time and health care utilization behavior, this study
also explored the relationship between travel time and the number of visits to health care facilities. The results of this
study revealed that urban residents living farthest from health services (more than 30 min) had a 1.77 times greater health
service utilization rate than urban residents living near health services (travel time less than 5 min). One possible
explanation for this correlation is poor health outcomes for patients living far away from healthcare facilities. A previous
study showed that the further a patient lived from health care facility they needed to attend, the worse health outcomes
they experienced.”® Moreover, poor physical condition has been associated with a higher rate of health service utilization,
which may result in a higher utilization rate among remote urban patients.

Interestingly, in our study, we did not find an association either between travel time and health service utilization or
between travel time and the number of visits to health care facilities among rural patients. The establishment of a network
of rural health care systems, the availability of modern transportation, the establishment of a quality public transportation
network, and a coverage rate of more than 90% by the cooperative medical system/new rural cooperative health system'’
have all improved health care accessibility among rural residents and reduced the impact of distance to health services on
utilization behavior.

This study explored health service utilization and the relationship between travel time and the utilization of
health services in a less developed region of China by using representative data, and the findings may provide
useful information for understanding health service utilization in this region. However, there are several limita-
tions to this study. First, the travel time data in this study were self-reported and thus subject to recall bias.
Second, this study was a cross-sectional study and cannot determine the causal relationship between travel time
and health service utilization. Third, we did not include children under 15 years age in our study. To better
understand the situation of health service utilization in Northwest China, future studies on frequent health service
utilization among children are needed. Fourth, the data used in this study were collected in 2013, and they are
now slightly out of date, future studies using the latest data are needed. Finally, although this study explored the
relationship between travel time and the utilization of health services, it did not include different types of disease.
To better understand the relationship between travel time and the utilization of health services, future studies
considering different diseases are needed.

Conclusion

In conclusion, there is no correlation between travel time and health service utilization among rural residents in Shaanxi
Province. However, urban patients living farthest from hospitals were more likely to use health services. In addition,
these urban patients used health services more frequently. This suggests that urban residents living at a distance from
hospitals in Shaanxi Province need more attention.
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the availability of these data, which were used under license for the current study, and so are not publicly available. Data
are however available from the authors upon reasonable request and with permission of the Shaanxi Health and Family
Planning Commission.
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