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Abstract

:

This study focuses on the association of sex differences and psychological factors with periodic general health examination (GHE) behaviors. We conducted a survey in Hanoi and the surrounding areas, collecting 2068 valid observations; the cross-section dataset was then analyzed using the baseline category logit model. The study shows that most people are afraid of discovering diseases through general health examinations (76.64%), and the fear of illness detection appears to be stronger for females than for males (β1(male) = −0.409, p < 0.001). People whose friends/relatives have experienced prolonged treatment tend to show more hesitation in participating in physical check-ups (β2 = 0.221, p < 0.05). On the ideal frequency of GHEs, 90% of the participants agree on once or twice a year. The probability of considering a certain period of time as an appropriate frequency for GHEs changes in accordance with the last doctor visit (low probability of a health examination every 18 months) and one’s fear of potential health problems post-checkup (no fear raises probability of viewing a health examination every 6 months by 9–13 percentage points). The results add to the literature on periodic GHE in particular and on preventive health behaviors in general.
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1. Introduction


1.1. On General Health Examinations


Periodic general health examination (GHE) is expected to be an effective method of helping people improve their health [1,2]. One of the first mentions of periodic health examination was by Dobell in 1861: he advocated for such examinations as a method of following up on the health status of tuberculosis patients [3]. From the 1920s until the 1970s, many medical institutions in the U.S systematically encouraged and advised citizens to take periodic health checkups [4,5]. In earlier surveys, over 90% of participants thought they should check their blood pressure, heart, lungs and stomach regularly [6]. Many studies have suggested more efficient use of healthcare resources on the grounds that periodic GHEs may help reduce the actual mortality rate [1,7,8,9,10].



Yet, it is important to note that this practice is not widely followed across the world. This study looks at the case of Vietnam, a developing country with a per capita income of approximately USD2000 and a large population facing diverse health issues [11]. In terms of periodic GHE, Vietnam’s healthcare lacks sustainability on both the institutional and individual levels. First, there is little regulation in this area. Most governmental efforts focus on health insurance, namely the expansion of insurance coverage, the positive effects of which have been debated and refuted [12]. Otherwise, health-related programs mostly concern health communication—often at a rather rudimentary level such as education on basic hygiene—and improvement of infrastructure. This mostly applies to rural areas in order to compensate for the fact that the health system is still largely centralized, with many rural patients risking destitution to travel to larger cities to receive treatment [13]. This could result in overpopulation of central hospitals in large cities, especially during disease outbreaks, which clogs the flow of patients and leads to lower treatment quality—characteristics of an unsustainable health system [14].



Second, on the individual level, employers are required to organize at least one GHE every six months for heavy manual workers and every year for other employees [15]. People are, however, skeptical about the quality of these enforced check-ups [16] and for a good reason: no regulations exist regarding GHE, creating legal loopholes for employers to cut down on costs by organizing inadequate check-ups. This means that the only health checkups that should “count” are those taken by people on their own initiative. Yet most people only willingly perform health examinations when they suspect they have a health-related condition, which may lead to late discovery of illness and higher treatment costs later, exacerbating the risk of financial difficulty for individuals from rural areas.




1.2. Sex and Psychological Differences Involved in Health Behaviors


Although there are doubts over the relationship between gender and periodic health examination [17], numerous reports provide evidence that women have more healthy habits and use health services more often than men do [18,19,20,21,22,23,24,25]. In the U.S, several survey results have concluded that men have higher mortality rates [26,27,28] despite overestimating their own health status [29]. This behavior was also observed among male university students in Canada, the majority of whom rated their health status as “very good”, whereas female students admitted their health to be just “good”, or lower [30].



While several reasons ranging from personality to actual health conditions could account for such behavior, the differences of the sexes undoubtedly provide some explanation [17,19,31]. Women may be more sensitive and able to perceive more subtle signals from their own body [32]. With a positive attitude towards healthcare and diseases prevention, women tend to detect health problems early on, while men mostly perform medical examinations when obliged to, such as for work purposes or during the process of acquiring insurance [33,34]. Aside from the biological differences of the two sexes, social factors might also explain the diverging behaviors of men and women regarding healthcare. For instance, in traditional views, men tend to (falsely) think of themselves as less susceptible to injuries or illness [29,35]. This mentality may be rooted in traditional gender roles: A man is the family’s breadwinner and usually accepts higher workplace risks while a woman has a higher priority for health matters of the family, which includes that of her own [30,36]; nevertheless, perceptions of healthcare might vary under the effects of marriage [37]. Considering the influence of family members’ health status on the decisions regarding GHEs, there is evidence showing that women tend to spend less money on GHE than men and will consider GHE fees before deciding to participate [7,38,39,40,41,42]. But if a family member is seriously sick or dying, women’s anxiety over health status will significantly increase and affect their healthcare decisions [43].



The survey of related literature shows a considerable difference in healthcare decision-making between the sexes. However, it is still not clear, for example, how the differences in men and women’s GHEs participation are associated with psychological factors such as a family member suffering from prolonged treatment or the fear of finding out one’s own illness.




1.3. Psychological Factors and GHEs Participation


The voluminous literature on health beliefs has long explored the complex relationship between psychological factors and healthcare behaviors [44,45]. For example, a study finds people who feel healthy at the moment as one of the reasons for not attending GHEs [46], another shows that non-attenders tend not to value health as strongly, have low self-efficacy, feel less in control of their health and be less likely to believe in the efficacy of health checks [47]. In contrast, it is known that those with a relatively good health condition, taking medical examinations and receiving advice from health experts about diseases prevention tend to improve their health status, helping to reduce the number of visits to health professionals [48]. In addition, as periodic GHEs only perform a number of standard tests for early symptoms, they should not cause a build-up of psychological hesitations [12,17,49].



Studies confirm that spending money on preventive health practice such as general physical examinations is a complicated decision, in particular when psychological factors are taken into account. However, the literature seems to overlook the influence of the fear of finding out one’s own illness and the experience of having one’s family members or close relatives going through long-term medical treatment. This study will (i) demonstrate the correlation among the sexes, the health status of relatives/friends and people’s reluctance to take health checkups due to worries over potential discovery of illness; and (ii) provide empirical evidence on the association between the time gap since the last health checkup and the fear of uncovering any health problems with the propensity of taking up GHEs.





2. Materials and Methods


2.1. Sample


The dataset of the study was collected in various clinics, hospitals, companies, schools and households in Hanoi and its surrounding areas. It was conducted by the Vuong & Associates research team during the last quarter of 2016, under the ethical standards and institutional approval numbered V&A/07/2016 (12 September 2016), following which a statement of research ethics is provided at the end of each questionnaire (the participants will be anonymized; all information collected will be used for only research purposes; the participants are free to leave the interview at any point of their own choosing). Overall, the survey team approached 2479 people; one out of six declined to take part in the study. The time for each interview was 10–15 min/questionnaire. In the end, the final sample size was 2068 subjects. The data descriptor of the final dataset has been approved by Nature Research [50,51] and it was deposited at both Open Science Framework and Harvard’s Dataverse [51] according to the principle of open data and scientific transparency [52].




2.2. Procedures


Raw data are entered in MS Excel then converted into CSV. Data treatment and categorical structuring for multi-way contingency data tables are performed in R 3.3.1. The actual estimating of statistical coefficients, and computing relevant test statistics, employs the baseline-categorical logit (BCL) model, enabling the exploring of possible relationships among the concerning variables through different specifications depending upon choices of response and predictor variables [46]. The following passages give an overview of the descriptive statistics.



Among 2068 respondents, the percentage of young people (<30 years old) accounts for the majority (63.15%), and the proportion of respondents aged 50 or more (≥50 years) is very small, only about 5.67% (Table 1). It is worth noting that 64.08% respondents were female, which was significantly skewed compared to the man-to-woman ratio of 97.5:100 for the entire country and 96.7:100 for Hanoi (2017 preliminary statistics provided by the General Statistics Office of Vietnam—citation later). Women appear to have accepted interviews more often than men; this observation shall be further discussed later in this article.



More than 3/4 of the survey respondents said they were not concerned about participating in periodic GHEs due to possible disease detection but rather due to other causes: too time-consuming (51.69%), financially costly (37.23%), low confidence in the quality of service (26.78%), or feeling that GHEs aren’t urgent or important (51.89%).



Notably, about 2/3 of the respondents had their most recent check-up less than 12 months ago (66.39%) with the main reasons being early symptoms of a health problem (35.30%) and at the request of the employers (35.11%). The remaining reasons are due to public rumors or unofficial information about some epidemic or disease outbreaks (4.74%), and self-perceived needs of health checkups (24.85%).



Concerning health status of relatives/friends of the participants, 44.34% had friends or relatives who had been or were currently under long-term treatment, while the remainder had relatives/friends in good health and who had never received long-term treatment. In addition, over 90% of those interviewed said that if they had enough time and money, GHEs should be taken once or twice a year. Still 9.28% thought that attending GHEs should take place every 18 months or even longer. The hesitation toward GHE due to possible discovery of diseases in relation to the appropriate examination time is described in Figure 1.



In Figure 1, it can be seen that the proportion of people afraid of detecting illnesses through periodic GHE (“yes”) at the appropriate time of 6 months (“m6”) is the highest, and this percentage decreases as the time gap since the participant’s most recent GHE increases.




2.3. Measures


Specifically, in this article, two kinds of probability will be measured:

	(i)

	
The probability of a person hesitant to take periodic general health examination due to fear of discovering one’s disease (coded as “DiscDisease”) against sex (“Sex”) and whether their friends or family have gone through long-term treatment (“AcqTrmt”);




	(ii)

	
The probability of perceived appropriate periodic GHE frequency (6 months, 12 months, ≥18 months) (“SuitFreq”) against the time since their last visit to a doctor (“RecExam”) and the fear of diseases detection (“DiscDisease”).










2.4. Analysis


The baseline-categorical logit model has been employed in order to investigate the probability of the dependent variable against both independent variables simultaneously.



The estimated coefficients in multivariable logistic models are used to calculate the empirical probabilities. The statistical significance of predictor variables in the model are determined based on z-value and p-value (p); with p < 0.05 being the conventional level of statistical significance required for a positive result. The general equation of the baseline-categorical logit model is:


ln(πj(x)/πJ(x)) = αj + βjTx, j = 1,…, J−1.








in which x is the independent variable; and πj(x) = P(Y = j|x) its probability. Thus πj = P(Yij = 1) with Y being the dependent variable [53].



In the logit model, the probability of an event, among a distribution {πj(x)}, is computed as:


πj(x) = exp(αj + βjTx)/(1 + J−1∑(h−1)exp(αj + βjTx))








with ∑jπj(x) = 1; αJ = 0 and βJ = 0; in which n is the number of observations in the sample, j the categorical values of an observation i, and h a row in basic matrix Xi. Estimated probabilities can be used to predict the possibilities of Y in different conditions of Xi [13,50,51,53,54].



Applying the regression model, first, the relationship between hesitation towards GHE due to fear of disease discovery associated with sex differences and health status of friends/relatives. The dependent variable is “DiscDisease” (hesitation due to possible disease detection) with two categories “Yes” and “No”. The dependent variables are “Sex”, having values of “Male” and “Female”; and “AcqTrmt” (the status of the respondents having friends/relatives undertaking a long-term medical treatment), which can be true (“Yes”) or false (“Never”). The results give statistically significant (p < 0.0001) coefficients which help to establish an empirical relationship as provided in Table 2.



From the results above, the regression equation (Equation (1)) is derived.


ln(πyes/πno) = −1.155 − 0.409 × male.Sex + 0.221 × yes.AcqTrmt



(1)







According to Equation (1), in order to calculate the probability of a man being afraid of GHE and having friends/relatives experiencing long-term treatment, the following formula is employed:


πyes = e−1.155−0.409+0.221/(1 + e−1.155−0.409+0.221) = 0.207











Next, periodic GHE behaviors are assessed through the dependent variable—the perceived suitable frequencies of GHE (“SuitFreq”): every 6 months (“m6”), every 12 months (“m12”), and every 18 months or more (“m18”). The first factor that is supposed to have an impact on the people’s behavior is the fear of diseases, represented by the variable of “DiscDisease”, having one of the two categorical values: “Yes” and “No”. The second factor, the time since a respondent’s most recent medical examination (“RecExam”), is also taken into account and divided into four categories: <12 months (“less12”), 12–24 months (“b1224”), more than 24 months (“g24”), and forgotten/never attending (“unknown”). Actual estimations for logistic regression models report that almost all estimate coefficients are highly significant with <0.01. Detailed results are presented in Table 3.



The equations of Equations (2) and (3) below help to quantify the influence of the time since the participant’s most recent doctor visit and psychological concerns to diseases on perceivably appropriate GHE frequency.


ln(πm6/πm18) = 2.026 + 0.854 × less12.RecExam − 0.588×g24.RecExam

              − 1.085 × unknown.RecExam − 0.838 × yes.DiscDisease



(2)






ln(πm12/πm18) = 1.793 + 0.277 × less12.RecExam − 0.865×g24.RecExam

              − 1.553 × unknown.RecExam − 0.594 × yes.DiscDisease



(3)







Modifying Equations (2) and (3), we can obtain πm6 on the conditions of “RecExam” = “less12” and “DiscDisease” = “Yes” according to the following formula:


πm6 = e2.026 + 0.854−0.838/(1 + e2.026 + 0.854−0.838 + e1.793 + 0.277−0.594) = 0.589













3. Results


3.1. Fear of Disease Detection in GHE Decisions


Other conditional probabilities are computed likewise, with the empirical results being reported in Table 4.



It is clear from Table 4 that both men and women are significantly more likely not to be afraid of finding out their own health problems through GHEs (from nearly 72% to 83% probability) whether they have friends or family members who go through long-term medical treatment or not.



For people afraid of discovering their own diseases, women are about 7–8 percentage points more likely to be reluctant to attend a health exam. By contrast, the probability of being afraid of disease detection in GHE is lower in men. It is of interest to observe the calculated coefficients as they evaluate the extent to which psychological factors affect participants’ hesitation toward periodic GHE (Equation (1)). Notably, the coefficient of the variable “Sex” at “male” is negative (β1 = −0.409 with p < 0.001), meaning that πyes of male participants is smaller than that of females. This is also confirmed by the probabilities in Table 3. However, the difference between men and women is not too large.



Table 3 also reveals that those who have friends or relatives who used to suffer from long-time treatment are more likely to fear disease detection as a reason to their hesitation toward periodic GHE. For example, if a woman has relatives or friends who have experienced long-time therapy, the probability of her hesitating to take periodic GHE is 28.2%, but this figure will drop to 24% if her friends or relatives have good health.




3.2. Correlates of Perception on the Appropriate GHE Frequencies


Table 5 below shows the probability of selecting the appropriate periodic GHE frequencies controlling the time since the most recent doctor visit and the fear of detecting diseases through check-ups.



Table 5 shows that participants are most inclined to attend a regular health check every 6 months regardless of having fear of finding out their own health problems or visiting the doctor recently (from 39.4% to 66.6%). Opinions on a checkup every 12 months appear neutral, fluctuating from 25% to 43.7%. By contrast, the frequency of every 18 months marks the widest range of probability, from 3.8% up to 35.6%.



Looking at the finer details, one can see that regardless of the fear of discovering one’s own illness, those who have visited the doctor within the last two years tend to have a very low probability of seeing 18 months as an appropriate frequency for GHE uptake (3.8–13.1%).



The probability of a person seeing every six months as an appropriate frequency for GHE is shown to increase from 9 to 13 percentage points if the person is not afraid of discovering one’s own illness. The pattern reverses for the 12 months and 18 months frequency.



When it comes to people’s behaviors toward periodic GHEs, from Equations (2) and (3), it can be seen that apart from intercepts, the coefficient at “unknown” of “RecExam” has the largest absolute value (β3 = ∑1.085 with p-value < 0.001 at Equation (2) and β3 = ∑1.553 with p-value < 0.001 at Equation (3)). Thus, out of all the time values since the patient’s most recent doctor visit, it is in reality the “unknown” variable that has a significant impact on the likelihood of people believing that periodic GHE should be taken every 6 or 12 months. Figure 2 depicts the impact tendencies of “RecExam” and “DiscDisease” on participants’ perception of suitable GHE frequencies.



Figure 2a depicts changes in the preferred periodic GHE frequencies of those who last visited doctors two years ago. It can be easily observed that the line of “m6” goes upward and “m18” downward as they move from “yes.DiscDisease” (afraid of detecting disease) to “no.DiscDisease” (not afraid). In other words, people without the fear of detecting their own illness through GHE are more likely to perceive every six months as the appropriate frequency for the service and less likely to perceive every 18 months as appropriate. For the frequency of every 12 months, the line “m12” lays nearly horizontal, showing that both ready patients and hesitating patients have nearly the same propensity to take periodic GHE every 12 months.



Figure 2b presents the changes in suitable periodic GHE frequencies as perceived by those who are afraid of figuring out diseases through periodic physical exams. It can be remarked that when moving from the point “less12” to “unknown”, the probability line of “m6” goes downward from nearly 60% to almost 40%, whereas the “m18” has an opposite slope from 7.7% to nearly 36%. In particular, the “m12” line is broken at the point “b1224” but then continues going down. In summary, the longer the time since the last doctor visit, the less likely that a person would accept attending periodic GHE every six or 12 months.





4. Discussion


This study has shown the high probability of a person, regardless of his or her sex, not to be afraid of finding out his or her own health problems through GHEs (from nearly 72% to 83% probability), regardless of having friends or family who go through long-term medical treatment. This result is not surprising given that most people often cited reasons of a practical nature for not attending health examination, such as a lack of time or hindrances at work [46,47]. However, reluctance toward regular health checks doesn’t only stem from concerns over a lack of resources, such as time or money [55]; psychological factors, such as the fear of discovering a potential negative health condition, as this study has shown, could also influence people’s decision-making regarding the services. Among the notable results, the probability of hesitating to take GHE due to the fear of discovering diseases is about 7–8 percentage points higher in women, while the pattern reverses for men. In other words, women are more likely than men to be reluctant to take GHE due to the fear of potential illness detection. This behavioral pattern is attributable to the viewpoint that in a society such as Vietnam, women are traditionally viewed as more vulnerable. However, the literature in Western countries seems to show women to be more likely to use health screening services [19,20,47,51], thus suggesting the result obtained in this study might only be generalizable in patriarchal cultures.



Another counter-intuitive result is the hesitation toward periodic health check-ups among those whose friends or relatives used to suffer from long-term treatment. One would expect someone who knows how taxing illnesses can be through witnessing experiences of their closed ones to be more careful and inclined towards having periodic GHE. This behavior, driven by the fear of detecting one’s potential illness, might be explained by a number of factors: the trauma caused by witnessing the long-term medical treatment of family friends, or perhaps, the financial constraints when the ill person happens to be dependent on a respondent to some degree [6,10,55,56,57].



The study also confirms that the average person is most likely to see “every six months” as an appropriate frequency for GHE, regardless of their fear of finding out their own health problems, and of the length of time since their most recent doctor visit. However, when looking at more details, the probability of a person seeing “every six months” as an appropriate frequency for GHE is shown to increase slightly if the person is not afraid of the potential of detecting an illness. This pattern is the opposite for the 12 months and 18 months frequency. That means having fear of facing the possibility of discovering illness through GHEs is associated with a higher probability of delaying GHE and widening the gap between each check-up. This procrastination is interesting given the literature on the subject tends to focus on the binary choice of attending or not-attending [8,19,31,47]. In fact, this touches upon a new dimension of the quality and effectiveness of periodic GHE that had not been discussed in the extant literature, which is its frequency. This is especially important as some countries have regulations concerning periodic GHE and its frequency while others might not.



Regarding how the time since the most recent doctor visit is associated with the perceived appropriate frequency of GHE, those who have visited the doctor within the last two years tend to have a very low probability of seeing every 18 months as an appropriate frequency (3.8–13.1%). This might just be because they are still being monitored by professional healthcare personnel, either in treatment or post-treatment recovery. But their higher level of concerns over health matters can also be due to their past experience with being ill: they pay more attention to healthcare because they understand the importance of having check-ups regularly. In other words, they have “learned their lesson,” and are much more willing to take GHE on a regular basis. This result is intuitive and, interestingly, in stark contrast with the behavior of those who have witnessed friends or relatives cope with diseases. It seems that for more sustainable health behaviors such as more frequent GHE, firsthand experience with illness is more motivating factor compared with merely witnessing health struggles.



Although this study has offered some insights into the behaviors and psychology of GHE decision-making, it is not without limitations. First, regarding the sample itself, the survey is limited to the vicinity of Hanoi, Vietnam, thus, the results presented here should be interpreted with care. The sample is also skewed in regards to biological sex, with over 64 percent participants being female, hence, this skewness’s effect on the representativeness should be taken into account when conducting any analysis of the dataset. Second, there are other psychological factors that are involved in health-related behaviors that the paper has not been able to examine. For example, there can be certain misconceptions about the utility and purpose of the health check-up [2,5,6] that might make people less inclined to take up the service. There can be a central role for the view of a person on uncertainty in the decision of attending a GHE or not [51]. Finally, it is arguable that health behaviors are influenced by cultural factors, for example, people in different cultures might have different patterns in spending, reasoning or procrastinating, etc. [58]. Hence, future studies should take into account cultural differences in health behaviors.




5. Conclusions


This paper has presented a statistical analysis using the baseline-category logit model to explore how the factors of sex differences and having family members/friends going through a long-term medical treatment are associated with the fear of discovering one’s own illness through GHEs. Results confirm that the majority of participants do not hesitate to take periodic GHE out of fear of discovering illnesses. However, being a woman and having family members or friends going through a long-term medical treatment are factors that are shown to increase the probability of reluctance towards periodic GHE due to that fear. This clashes with the extant literature dominated by studies done in developed Western countries as well as with rationality and perhaps implies that it is a feature unique to Vietnam and similar countries.



The paper also investigates how the fear of discovering one’s own illness and the time since the most recent doctor visit are associated with the perception of appropriate frequency for GHE. The most notable result is that fear of illness discovery will increase the probability of widening the gap between each GHE. In addition, having had a doctor visit within two years is associated with a very low probability of perceiving a large time gap between general health check-ups as appropriate. The results are shown to add to the literature on GHE decision-making, which seems to dominantly focus on the binary choice of participation or non-participation in GHE and still has a gap regarding the associated psychological factors in preventive health behaviors.
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Figure 1. Relationship between fear of illness detection and perceived suitable GHE frequency (date from Table S1). 
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Figure 2. (a) Changes in preferred periodic GHE frequencies of those who last visited doctors 2 years ago; (b) Changes in preferred periodic GHE frequencies as perceived by those who are afraid of figuring out diseases through periodic GHEs (date from Tables S2 and S3). 
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Table 1. Descriptive statistics.
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	Characteristics
	N
	Percentage (%)





	Age
	
	



	  <30
	1306
	63.15



	  30–49
	643
	31.09



	  ≥50
	119
	5.76



	Sex (“Sex”)
	
	



	  Male
	728
	35.2



	  Female
	1340
	64.8



	Hesitation due to possible discovery of diseases (“DiscDisease”)
	
	



	  Yes
	483
	23.36



	  No
	1585
	76.64



	Time since the most recent visit to doctor (“RecExam”)
	
	



	  Less than 12 months
	1373
	66.39



	  From 12 to 24 months
	200
	9.67



	  Above 24 months
	125
	6.05



	  Unknown
	370
	17.89



	Having friends under long-term treatments (“AcqTrmt”)
	
	



	  Yes
	917
	44.34



	  Never
	1151
	55.66



	Perceived suitable periodic GHE frequency (“SuitFreq”)
	
	



	  Every 6 months
	1238
	59.86


