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Abstract 
Foreign students in South Korea face important challenges when they try to maintain their health. As a measure 
of their motivation to actively build skills for overcoming those challenges, we evaluated the 10-item Consumer 
Health Activation Index (CHAI), testing its feasibility, dimensionality, and reliability. There were no missing 
data, there was no floor effect, and for the total scores the ceiling effect was trivial (< 2%). Results of the 
Kaiser-Meyer-Olkin test and Bartlett’s test of sphericity indicated that the data were suitable for the detection 
of structure by factor analysis. The results of parallel analysis and the shape of the scree plot supported a two-
factor solution. One factor had 3 items concerning “my doctor” and the other factor had the 7 remaining items. 
Reliability was high for the 10-item CHAI (alpha = 0.856), for the 3-item subscale (alpha = 0.838), and for 
the 7-item subscale (alpha = 0.857). Reliability could not be improved by deletion of any items. Use of the 
CHAI to gather data from these foreign students is feasible, and reliable results can be obtained whether one 
uses the total score from all 10 items or scores from the proposed 7-item and 3-item subscales. 
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1. Introduction 

Maintaining health is obviously important, but it can be particularly difficult for people living outside 
their home country. Their abilities to actively participate in their own healthcare and health maintenance are 
challenged by language barriers, cultural differences, separation from previous sources of social support, and 
lack of familiarity with local healthcare systems, among other factors [1-8]. People may be more likely to meet 
and overcome those challenges, and they may be more likely to develop those abilities, if they are highly 
motivated to actively do so. Thus, one primary goal of research in this field is to measure that activation and 
motivation. The Consumer Health Activation Index (CHAI) [9] was developed to measure “ ‘activation,’ or 
motivation to participate in healthcare decisions and actions” [10]. Our focus here is on the health of foreign 
students in South Korea [11-15]. To the best of our knowledge, the CHAI has not been used to measure health 
activation in relatively young, healthy adults who are living outside their home country. Therefore, we 
evaluated the feasibility, dimensionality, and reliability of the CHAI in these students. The results of that 
evaluation are reported here. 
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2. Methods 
2.1 Participants 

Foreign students who were enrolled at a university in South Korea were recruited by poster. Some of 
them were native speakers of English, and the others could speak, read, and write English as a second language. 
Before starting to collect data, the researchers explained the purpose of the study in English, and gave the 
participants a document with information about the study. In total, 56 foreign students agreed to allow some 
of their personal information to be collected and agreed to participate in the study.  

 
2.2 The CHAI 

The CHAI questionnaire was developed in a rigorous process combining qualitative and quantitative 
methods, which has been described in detail [9]. To briefly summarize that process, we note that published 
literature on patient engagement and activation, as well as expert opinion in those and related areas, were taken 
into account. In addition, feedback on candidate items was obtained from people living with chronic medical 
conditions. Special attention was given to ensuring that the items were easy to read and easy to understand. 
Development also included psychometric reliability testing and extensive validation testing. The resulting 
scale has 10 items asking about 5 areas of health activation: 3 items asking about knowledge, 3 items asking 
about self-efficacy, 1 item asking directly about health as a priority, 2 items asking about health-related actions, 
and 1 item asking about health-related locus of control. We note that 3 of those 10 (2 of the 3 asking about 
self-efficacy and 1 of the 2 asking about health-related actions) included specific mention of “my doctor”. The 
response choices were on a 6-point Likert-type scale, from strongly disagree (1 point) to strongly agree (6 
points), and thus the possible summary scores ranged from 10 points to 60 points. 

 
2.3 Analyses 

Frequencies of item endorsements were tabulated, as were floor and ceiling effects. The shapes of 
frequency distributions of responses for each item individually and also for the 10-item CHAI as a whole were 
described. The Kaiser-Meyer-Olkin test and Bartlett’s test of sphericity were used to determine whether the 
data were suitable for the detection of structure by factor analysis. Responses on the CHAI have been found 
to be unidimensional among adults in the USA [9]. One goal of the present study was to determine whether 
that unidimensionality was also the case among foreign students at a university in South Korea. Therefore, 
exploratory factor analysis (EFA) was used to elucidate the factor structure of the responses to the CHAI 
among these students. In factor analysis, maximum likelihood was used for extraction, and the number of 
factors to be retained was determined by parallel analysis. Rotation was orthogonal (varimax). As a separate 
analysis done to facilitate comparison with previous work [9], an oblique (oblimin) rotation was used. 
Coefficient alpha was used as the index of internal-consistency reliability. Computations were done using 
JASP (version 0.13.1).  
 
 
3. Results 

The participants were from more than 20 countries. Their ages ranged from 19 to 40 years (mean age 
was 24.4; standard deviation of age was 4.2; median age was 24; interquartile range of age was from 20.75 to 
26.25).  

As shown in Table 1, there were no missing data. For item 4 and item 7, only 5 of the 6 available response 
choices were used. In contrast, for items 1, 2, 3, 5, 6, 8, 9, and 10, all of the 6 available response choices were 
used. The distribution of scores was left-skewed. While the possible range of total scores was from 10 to 60, 
with almost no exception the actual total scores ranged from 40 to 60. The only exception was 1 student’s total 
score of 16. For all 10 items, the floor effects were either 1.8% or 0%. A few items had notable ceiling effects, 
but for the total score the ceiling effect was very small: 1.8% (1/56).  
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Table 1. Descriptive statistics for each item and for the total score 
Descriptive statistics for each item and for the total score  

   1  2  3  4  5  6  7  8  9  10  Total 
Valid   56  56  56  56  56  56  56  56  56  56  56  

Missing   0  0  0  0  0  0  0  0  0  0  0  

Floor (n, %)   1, 1.8  1, 1.8  1, 1.8   0, 0  1, 1.8  1, 1.8  0, 0    1, 1.8  1, 1.8  1, 1.8   0, 0  

Ceiling (n, %)  33, 59  12, 21  11, 20  11, 20  16, 28  15, 27  12, 21  17, 30  24, 43  14, 25  1, 1.8   

Mean   5.375  4.821  4.696  4.786  4.946  4.714  4.732  4.929  4.964  4.679  48.643  

Median   6.000  5.000  5.000  5.000  5.000  5.000  5.000  5.000  5.000  5.000  48.000  

Std. Deviation  1.054  0.993  0.989  0.929  0.980  1.124  0.981  1.042  1.250  1.146  6.942  

Skewness   -2.554  -1.477  -0.981  -0.964  -1.452  -0.920  -0.745  -1.453  -1.495  -0.984  -1.679  

Range   5.000  5.000  5.000  4.000  5.000  5.000  4.000  5.000  5.000  5.000  44.000  

Minimum   1.000  1.000  1.000  2.000  1.000  1.000  2.000  1.000  1.000  1.000  16.000  

Maximum   6.000  6.000  6.000  6.000  6.000  6.000  6.000  6.000  6.000  6.000  60.000  

25th percentile  5.000  4.000  4.000  4.000  5.000  4.000  4.000  4.750  4.000  4.000  45.000  

75th percentile  6.000  5.000  5.000  5.000  6.000  6.000  5.000  6.000  6.000  5.250  53.250  

 
The result of the Kaiser-Meyer-Olkin test was 0.72, and for Bartlett’s test of sphericity the chi-squared 

value was 269.95, degree of freedom (df) was 45, and p was less than 0.001, which indicates that the data were 
suitable for the detection of structure by factor analysis. After extraction of factors by maximum likelihood, 
parallel analysis indicated that 2 factors should be retained. (See Figure 1, which displays all eigenvalues.) 

 

 
Figure 1. Scree plot, showing results both from the actual data and also from the parallel 

analysis (95th quantile of the simulated data) 
 

After orthogonal (varimax) rotation (Table 2), items 1, 2, 3, 4, 5, 7, and 10 loaded strongly on the first 
factor, and that factor accounted for 32% of the total variance. Items 6, 8, and 9 loaded strongly on the second 
factor, and that factor accounted for an additional 22% of the total variance. There was no substantial cross-
loading. When oblique (oblimin) rotation was used, the correlation between the two factors was low (0.34), 
and when two subscales were constructed using the two sets of items mentioned above, the correlation between 
the scores on those two subscales was also low (Kendall’s tau-b = 0.33).  

 



Measuring health activation among foreign students in South Korea                                          195 

 
Table 2. Factor Loadings 

 
Item  

number Factor 1 Factor 2  

1  0.481  0.274    

2  0.749  0.067    

3  0.864  0.064    

4  0.684  0.140    

5  0.616  0.216    

6  0.196  0.665    

7  0.650  0.288    

8  0.105  0.992    

9  0.238  0.705    

10  0.564  0.212    

Note.  Applied rotation method is varimax. 
 

Internal-consistency reliability was high for the 10-item CHAI: coefficient alpha = 0.856. It was also 
high both for the subscale constructed using only the 7 items that loaded strongly on factor 1 (coefficient alpha 
= 0.857), and also for the subscale constructed using only the 3 items that loaded strongly on factor 2 
(coefficient alpha = 0.838). In no case could reliability be improved by deletion of any items. 

 

4. Discussion 
Overall, these results show that using the CHAI with foreign students at a university in South Korea is 

feasible, and that the resulting scores are psychometrically reliable. These results also provide some evidence 
that the CHAI measures two distinct domains of health activation in this population. 

The factor structure found in this study differs from the factor structure of the CHAI as reported previously 
[9]. Specifically, in its development-and-validation study, the CHAI was found to be substantially 
unidimensional. The factor analysis in that study included oblique (oblimin) rotation, whereas our preference 
in this study was to use orthogonal (varimax) rotation, but that does not account for the difference in the 
dimensionality of the results. The multidimensionality of the present data was clear before rotation, that is, it 
can be seen in the results of parallel analysis and from the appearance of the scree plot (Figure 1). In addition, 
as noted above, as a separate analysis to facilitate comparison of the present results with previously published 
work [9], we also applied oblique (oblimin) rotation. Both the low correlation between the two factors after 
oblique rotation and the low correlation between the scores on the 7-item and the 3-item subscales are 
consistent with true multidimensionality of the CHAI in these data. 

Of the 2 domains found by factor analysis of the present data, 1 domain is measured by the 7 items that 
do not refer to “my doctor”. The other domain is measured by the 3 remaining items, all of which do mention 
“my doctor”. Therefore, the second factor can be interpreted as reflecting health activation specifically with 
regard to interactions with one’s regular physician, while the first factor might be interpreted as reflecting the 
other aspects of health activation.  

Limitations: We note the following two limitations of this study. First, these participants were students, 
and different results might well be found in other groups of people living outside their home country (e.g. 
refugees or expatriate adults). Second, while the present results suggest that multidimensionality of the CHAI 
is possible, confidence in the results of factor analysis would be greater with a larger sample [16-19].  

Practical implications: The multidimensionality of the present data and the difference in dimensionality 
between the present results and previous results raise the practical question of which should be used: the total 
score of the 10-item CHAI, or the scores on the two separate groups of 7 items and 3 items. In that regard the 
reliability results may be helpful. They show that whichever is used, the reliability is likely to be high: In the 
present results the lowest value of internal-consistency reliability (alpha) was 0.83, which is higher than the 
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minimum value that is generally considered to be required for nearly all research purposes. Thus, the present 
results have implications regarding the practical application of the CHAI. Specifically, it may be reasonable 
to consider the CHAI as a 10-item scale with two subscales, and the choice of which to use can fit the purpose 
of the research. When the goal is to measure health activation overall, the total 10-item CHAI scores could be 
used. In contrast, when the goal is to separate health activation regarding one’s regular physician from other 
aspects of health activation, then the scores on the 7-item and 3-item subscales could be used separately.  

Theoretical implications: Investigation of the reason for the difference in dimensionality between previous 
results and the present results could have implications for health-activation theory, although such an 
investigation is beyond the scope of the present study. Nonetheless, one may speculate that the difference in 
dimensionality is related to real differences in the experiences of the people who provided the data. Because 
they were generally young and relatively healthy, the students who participated in the present study may have 
had little or almost no experience in clinical encounters with someone they would refer to as “my doctor”. 
Whether their responses would be different if they had more personal experience as patients is a potential topic 
for future study. From the standpoint of health-activation theory, long-term longitudinal analyses of CHAI 
data (spanning years or perhaps even decades) might reveal whether there are changes in dimensionality 
associated with life experiences. This could be important in understanding the experiences both of students 
[20] and of older people [21]. One might test the hypothesis that the multidimensionality found here would 
shift to unidimensionality as the participants accumulate more personal experience as patients interacting with 
physicians. The present results also imply that, for a deeper theoretical understanding, in future research a bi-
factor model might be useful.  

Overall, the present results suggest that in these foreign students studying in South Korea the CHAI can 
provide psychometrically reliable data, and it may measure two distinct concepts: health activation as it relates 
to “my doctor”, and other aspects of health activation. Given the characteristics of the participants, the 
multidimensionality of CHAI data in this study could be related to the participants’ recent encounters or, more 
likely, their relative lack of recent encounters, with physicians as healthcare providers.  
 
 
5. Conclusions 

As noted above, these results have the practical implication that researchers’ choices among 10-item, 7-
item, and 3-item CHAI scores can depend only on the goal of the research, because all three were 
psychometrically reliable. In addition, also as noted above, these results have the theoretical implications that 
CHAI scores might be multidimensional, and that their dimensionality might be related to experiences as 
patients, a hypothesis that can be tested in future research, perhaps employing a bi-factor model. We conclude 
that use of the CHAI to gather data from foreign students in South Korea is feasible, and that psychometrically 
reliable results can be obtained whether one uses the total score from all 10 items or scores from the 7-item 
and 3-item subscales as defined above.  
 
 
Acknowledgements 

For academic support and advice the authors are grateful to Professor SJ Kim. For assistance and 
administrative support, the authors thank HA Yoon and the team at Konyang University’s Institute of 
International Education. The authors also extend their deep gratitude to everyone who participated in the 
research.  

 
 
References 
 
[1] J. Klein and O. Knesebeck. Inequalities in health care utilization among migrants and non-migrants in Germany: a 

systematic review. International Journal for Equity in Health, Vol.17, No.1:160, pp.1-10, 2018.  
doi:10.1186/s12939-018-0876-z 



Measuring health activation among foreign students in South Korea                                          197 

 
[2] M. Norredam, S.S. Nielsen, and A. Krasnik. Migrants' utilization of somatic healthcare services in Europe – a 

systematic review. The European Journal of Public Health, Vol. 20, No.5, pp.555-563, 2010. 
doi:10.1093/eurpub/ckp195 

[3] C. Zimmerman, L. Kiss, and M. Hossain. Migration and Health: A Framework for 21st Century Policy-Making. PLoS 
Medicine, Vol.8, No.5: e1001034, pp.1-7, 2010.  doi:10.1371/journal.pmed.1001034 

[4] S. Ahmed, N.S. Shommu, N. Rumana, G.R.Barron, S. Wicklum, and T.C. Turin. Barriers to Access of Primary 
Healthcare by Immigrant Populations in Canada: A Literature Review. Journal of Immigrrant and Minority Health, 
Vol.18, No.6, pp.1522-1540, 2016. doi:10.1007/s10903-015-0276-z 

[5] J.Y. Seo, S.H. Bae, and S.S. Dickerson. Korean Immigrant Women's Health Care Utilization in the United States: A 
Systematic Review of Literature. Asia-Pacific Journal of Public Health, Vol.28, No.2, pp.107-133, 2016.  
doi:10.1177/1010539515626266 

[6] K. Aelbrecht, P. Pype, J. Vos, and M. Deveugele. Having cancer in a foreign country. Patient Education and 
Counseling, Vol.99, No.10, pp.1708-1716, 2016. doi:10.1016/j.pec.2016.05.010 

[7] P. Bas-Sarmiento, M.J. Saucedo-Moreno, M. Fernández-Gutiérrez, and M. Poza-Méndez. Mental Health in 
Immigrants Versus Native Population: A Systematic Review of the Literature. Archives of Psychiatric Nursing, 
Vol.31, No.1, pp.111-121, 2017. doi:10.1016/j.apnu.2016.07.014 

[8] F.G. De Maio. Immigration as pathogenic: a systematic review of the health of immigrants to Canada. International 
Journal for Equity in Health, Vol.9, No.27, pp.1-20, 2010. doi:10.1186/1475-9276-9-27 

[9] S.M. Wolf, S.G. Smith, U. A. Pandit, M.D. Condon, L.M. Curtis, J. Griffith, R. O’Conor, S. Rush, S.C. Bailey, G. 
Kaplan, V. Haufle, and D. Martin. Development and Validation of the Consumer Health Activation Index. Medical 
Decision Making, Vol.38, No.3, pp.334–343, 2018. doi:10.1177/0272989X17753392. 

[10] B.K. Hadden, C.L. Arnold, L.M. Curtis, J. M. Gan, S. Hur, M. Kwasny, J.C. McSweeney, L.Y. Prince, M.S. Wolf, 
and T.C. Davis. Rationale and development of a randomized pragmatic trial to improve diabetes outcomes in patient-
centered medical homes serving rural patients. Contemporary Clinical Trials, Vol.73, pp.152–157, 2018. 
doi:10.1016/j.cct.2018.09.007. 

[11] D.L. Sam and R. Eide. Survey of mental health of foreign students. Scandinavian Journal of Psychology, Vol.32, 
No.1, pp.22-30, 1991. doi:10.1111/j.1467-9450.1991.tb00849.x 

[12] A. Furnham and L. Trezise. The mental health of foreign students. Social Science & Medicine, Vol.17, No.6, pp.365-
370, 1983. doi:10.1016/0277-9536(83)90239-3 

[13] A. Anderson, J. Kitsos, A. Miller, and S. Abraham. A Qualitative Study of Health Care Experiences Among 
International Students. The Health Care Manager (Frederick), Vol.36, No.1, pp.78-86, 2017. 
doi:10.1097/HCM.0000000000000138 

[14] M.E. Ogunsanya, B.A. Bamgbade, A.V. Thach, P. Sudhapalli, and K.L. Rascati. Determinants of health-related 
quality of life in international graduate students. Currents in Pharmacy Teaching and Learning, Vol.10, No.4,  
pp.413-422, 2018. doi:10.1016/j.cptl.2017.12.005 

[15] Y. Zhai and X. Du. Mental health care for international Chinese students affected by the COVID-19 outbreak. THE 
LANCET Psychiatry, Vol.7, No.4: e22, 2020. doi:10.1016/S2215-0366(20)30089-4 

[16] R.C. MacCallum, K.F. Widaman, S. Zhang, and S. Hong. Sample Size in Factor Analysis. Psychological Methods, 
Vol.4, No.1, pp.84-99, 1999. doi:10.1037/1082-989X.4.1.84 

[17] J.W. Osborne and A.B. Costello. Sample size and subject to item ratio in principal components analysis. Practical 
Assessment, Research & Evaluation, Vol.9, No.11, pp.1-9, 2004. doi:10.7275/ktzq-jq66  

[18] D.J. Mundfrom, D.G. Shaw, and T.L. Ke. Minimum Sample Size Recommendations for Conducting Factor Analyses. 
International Journal of Testing, Vol.5, No.2, pp.159-168, 2005. doi: 10.1207/s15327574ijt0502_4  

[19] J.C.F. de Winter, D. Dodou, and P.A. Wieringa. Exploratory Factor Analysis With Small Sample Sizes. Multivariate 
Behavioral Research, Vol.44, No.2, pp.147–181, 2009. doi:10.1080/00273170902794206 

[20] S.W. Hahm and S.Y. Sun. The Effect of Professor's Individualized Consideration on the Personal Growth of Chinese 
Students Study Abroad in Korea: The Moderating Effect of Perceived School Support. International Journal of 
Advanced Culture Technology, Vol.8, No.2, pp.76-84, 2020. doi:10.17703/IJACT.2020.8.2.76 IJACT 20-6-11  

[21] J. Kim. Effect of Subjective Health Perception and Mental Health Status on the Quality of Life in the Late Middle 
Age. International Journal of Advanced Culture Technology, Vol.8, No.2, pp.18-27, 2020. 
doi:10.17703/IJACT.2020.8.2.18 IJACT 20-6-4 


