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Abstract
Background: General health checks are an established component of preventive health care in many countries. Declining participation
rates have raised concerns in health care providers. Understanding the reasons for attendance and non-attendance is necessary to
improve the preventive health care system. The aim of this study was to examine health- and study-related factors associated with
university entrants’ health check attendance.
Methods: Since 2009, an electronic health questionnaire (eHQ) has been conducted yearly to all Finnish university entrants by the
Finnish Student Health Service (FSHS) to screen students for a general health check. The questionnaire comprises 26 questions about
health, health habits and studying. The study population consisted of the 3346 entrants from the 2011–2012 academic year who were
referred to a health check based on their eHQ responses. The eHQ data were linked with health check attendance information.
Multivariable logistic regression was used to study the associations between the questionnaire responses and non-attendance of the
health check.
Results: Male sex (OR 1.6, 95% CI % 1.4–1.9) and low engagement with studies (OR 1.5, 95% CI 1.2–2.0) were the variables most
strongly associated with non-attendance. Having low state of mind was negatively associated with health check non-attendance thus
enhanced the health-check attendance (OR 0.6, 95% CI 0.5–0.8).
Conclusions: The results suggest that providing health checks in student health care may serve as a way of reaching students with
health concerns. However, motivating males and smokers to attend general health checks continue to be a challenge also in a university
student population. That low engagement with studies associates with health check non-attendance points to need to improve
collaboration between universities and student health care.
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Introduction

General health checks are an established component of
preventive health care in many countries despite the incon-
clusive evidence of their effects [1, 2]. Declining attend-
ance rates have been a challenge for health care providers
[3].
In previous studies in adult populations, the reasons

behind health check non-attendance have been diverse.
In general, attenders have been found to be older than
non-attenders [4]. Males and socioeconomically disadvan-
taged people have been less likely to attend [5, 6]. Of the
health-related reasons, smoking, heavy drinking, physical
inactivity, and obesity have been shown to be associated
with non-attendance [5, 7]. Further, several health check
system related reasons for non-attendance have been de-

scribed, such as suitable timing and the location of the
health check provider [8, 9].
Student health services of university students, including

preventive and medical care, are provided nationally by the
Finnish Student Health Service (FSHS) in Finland. As pre-
viously described in depth, the basis of preventive work at
the FSHS is a statutory two-phased health examination pro-
cess provided to all university entrants [10]. The process is
targeted to detect risks for study ability early in studies [11]
and consists of an electronic health questionnaire (eHQ),
a screening tool, followed by a health check if needed
[10–12]. Participation in the health examination process
is voluntary and free of charge for students and it is their
responsibility to make the health check appointment.
Health check attendance has been assessed in adult pop-

ulations, however, in most cases young adults under 35

Environmental Health and
Preventive Medicine

Environmental Health and Preventive Medicine (2022) 27:34
https://doi.org/10.1265/ehpm.22-00032

RESEARCH ARTICLE

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and
reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

https://orcid.org/0000-0003-4585-0167
https://orcid.org/0000-0002-5044-5011
https://orcid.org/0000-0002-6519-2715
https://orcid.org/0000-0001-6221-044X
https://orcid.org/0000-0002-9645-4925
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


years have not been included. Specifically, there is lack of
evidence about health check attendance of university stu-
dents. Gaining information about the reasons behind the
non-attendance of health checks is especially important in
a society, where preventive services are publicly funded
and the provision of health checks to university entrants is
statutory.
The aim of this study was to describe factors associated

with the health check attendance of university entrants.
The specific research question was: How are university
entrants’ responses to the eHQ questions associated with
health check non-attendance.

Methods

This was a nationwide register-based cohort study in Fin-
land, the design and methodology of which have been
described previously [10]. The study was conducted using
data on the health of university entrants produced during
the FSHS health examination process. When admitted to a
university, students are granted the right to study under-
graduate studies followed by graduate studies. The word
entrants in this study signifies students admitted to under-
graduate studies. The basic population was the national
cohort of university entrants from the 2011–2012 academ-
ic year in Finland (n = 15,723) who were followed for six-
years. The final study population in the present study con-

sisted of the 3346 students who were referred to a health
check based on their eHQ responses (Fig. 1). The students
who attended and did not attend the health check were
compared.

The electronic health questionnaire (eHQ)
The eHQ was developed and piloted in 2009 for practical
purposes of FSHS [11]. The questionnaire comprised 26
questions about health, social relations, and studying (Ad-
ditional file 1). The questionnaire was conducted in the
two official languages (Finnish and Swedish), and addi-
tionally in English. The students received an invitation to
respond to the eHQ by email. The email included a link to
log in to the web-based eHQ program where they could
respond to the questionnaire. The program sent an auto-
mated remainder once, two weeks after the initial invita-
tion had been sent. The responses were read and consid-
ered by the FSHS public health nurses. Based on the eHQ
responses, a nurse guides the student to one of the follow-
ing interventions: 1) referral to a health check conducted
by a public health nurse, 2) referral to an appointment
other than a health check, e.g., physiotherapy, or 3) in
the case of no need for other interventions, an electronic
message to the student to support a healthy lifestyle. The
public health nurse gave the feedback in the eHQ program,
and the student received an email notification to log in to
the eHQ program to check their feedback.

The eHQ was sent to 15,723
students

1394 students excluded from the study
- no Finnish ID code or age under 17 (n=732)
- no higher education achievement register data 
available (n=270)
- answered the eHQ after the first academic year 
(n=153)
- incomplete responses to the eHQ (n=239)

Basic population after exclusions 
n=14329 (F=56%)

Attended the health check 
n=1394 (F=73%)

The eHQ respondents n=7845 
(F=66%)

Did not attend the health check 
n=1952 (F=59%)

THE STUDY POPULATION
Referral to a health check n=3346 

(F=65%)

The eHQ non-respondents n=6484 
(F=45%)

Referral to another FSHS
consultation n=1167 (F=73%)

Electronic feedback (no need for 
other intervention) n=3332 

(F=64%)

Fig. 1 Proportions of females (F) presented in parentheses for each step of the health examination process.
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Ten of the eHQ questions had a response scale from
¹10 to +10. Respondents were guided to interpret the
scale so that positive numbers suggested a favourable sta-
tus, and zero (0) suggested a neutral situation, and negative
numbers suggested a problematic situation. As the distri-
butions of the responses were highly skewed to the high
positive end of the scale, we wanted to examine whether
also low positive values indicated a problematic situation.
The responses were therefore sorted into three categories
for statistical analysis as High (8–10), Medium (0–7) and
Low (¹10–¹1).
Drug use was assessed by asking: “Have you experi-

mented or used any drugs or taken alcohol and medication
at the same time in order to get intoxicated?” The response
alternatives were: “never, yes 1–4 times, yes 5 times or
more often”. For the statistical analysis, the latter two
responses were combined into one “yes” category.
Alcohol use was assessed by asking: “Do you use

alcohol?”. Subsequent to the response “yes”, the 10-item
Alcohol Use Disorders Identification Test (AUDIT) was
presented [13]. AUDIT points were calculated and cate-
gorised into four categories according to the World Health
Organization (WHO) classification: <8 low risk, 8–15 me-
dium risk, 16–20 high risk and >20 possible alcohol de-
pendence [14].
Age was categorised as in the Eurostudent study and in

the Finnish University Students’ Health Survey as follows:
17–21 years, 22–24 years, 25–29 years and 30 years or
older [15, 16]. Students reported their height and weight in
the eHQ. Body-mass index (BMI) was calculated and cat-
egorised following the WHO categorisation: <18.5 (under-
weight), 18.5–24.99 (normal weight), 25.0–29.99 (over-
weight), 30–34.99 (obese, Class I), and ²35 (obese,
Class II and III) [17].
The eHQ data included register-based information about

the students’ faculty of study. For the statistical analyses
the faculties were categorised to form the variable “field of
study”. The categorisation was based on the classification
used in the Finnish University Students’ Health Survey
and is in accordance with the fields of study listed by
the Ministry of Education and Culture. Faculties were cat-
egorised as “other” when they could be included in more
than one category.

Data
The eHQ data were obtained from the eHQ register of the
FSHS for the 2011–2012 academic year. The intervention
chosen by the public health nurse was available from the
eHQ data. The information about students’ attendance of
the health check was collected from the FSHS medical
records. The data were linked by using Finnish personal
identity codes [18]. All Finnish citizens and permanent
residents have personal identity codes administered by
the Digital and Population Data Services Agency, which
enables data linkage between the registers and individual-
level analyses. The information about the sex of the stu-
dents was based on the personal identity codes.

Statistical analysis
To describe the data, the frequencies and percentages of
each variable were calculated. Chi-squared tests were em-
ployed to detect associations between the categorical var-
iables. In cases with continuous non-normally distributed
data, the Mann–Whitney-U-test was used to detect the dif-
ferences between groups. A p-value <0.05 was considered
to be statistically significant.
The data were analysed with a binary logistic regression

model to detect the variables in the eHQ that were statisti-
cally significantly associated with health check non-attend-
ance. In the logistic regression models, the odds ratios of
the categorical variables were compared against the refer-
ence category of each variable, with the exception that the
field of study was compared against the mean of all study
fields. First, univariate models were created for each asso-
ciated factor separately. Further, as many of the students
may have several risk factors, we used multivariable lo-
gistic regression, into which we included all the variables
with p < 0.05 between the outcome and independent var-
iable. With this model we computed the odds ratios (OR)
with 95% confidence intervals (CI), now adjusted for other
covariates, including possible confounders. All statistical
analyses were carried out using IBM SPSS Statistics for
Windows, version 26 (IBM Corp) and R version 3.6.1
(The R Foundation), with package ggplot2.

Results

Of the university entrants who responded to the eHQ (n =
7845) 43% were referred to a health check (n = 3346) of
which at total 58% did not attend (Fig. 1). Table 1 shows
the demographics of the students referred to the health
check by the health check attendance. Of the students re-
ferred to the health check, 68% of men and 53% of women
did not attend (p < 0.001) (Table 1). There was no differ-
ence in age groups between the students who attended and
did not attend the health check (p = 0.056). The proportion
of the non-attendees was highest among law students
(66%) and students categorized into the “other” group
(74%) and it was the lowest among arts students (42%).
The Table 2 presents the distributions of the eHQ re-

sponses, in which there was a statistical difference between
the health check non-attendees and attendees. Further, all
the distributions are presented in Additional file 2. Of the
students who did not attend the health check, 43% got
eight (8) points or more in the AUDIT, referring to possi-
ble risks of alcohol use. This was statistically higher pro-
portion (p < 0.001) compared to the 34% of the attendees.
The non-attendees were more often daily or occasional
smokers (31%) than the attendees (24%) (p < 0.001). Fur-
ther, there were statistical differences in the frequency of
reported chronic diseases (p = 0.012) and recurrent symp-
toms (p < 0.001) of which non-attendees reported 24% and
41% while the percentages among attendees were 27% and
52%, respectively. Additionally, of the non-attendees, 11%
reported low general health and 12% low usual state of
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Table 1 Demographics of the university entrants referred to a health check (n = 3346) by health check attendance.

Total
(n = 3346)

Did not attend the
health check
(n = 1952)

Attended the
health check
(n = 1388)

p-value

% n % n % n
Sex <0.001
Female 63 2163 53 1152 47 1011
Male 35 1183 68 800 32 383
Age 0.056
17–21 64 2170 60 1299 40 871
22–24 14 461 57 261 43 200
25–29 12 422 53 224 47 198
²30 9 293 57 168 43 125
Field of study <0.001
Law 3 89 66 58 34 31
Business and economics 8 224 64 160 36 64
Technology and engineering 21 787 63 468 37 319
Medicine 4 119 59 68 41 51
Natural sciences, agriculture and forestry, and pharmacy 17 515 57 301 43 214
Social sciences 15 362 57 204 43 158
Sports science, educational sciences, health sciences, psychology 14 439 55 241 45 198
Humanities, theology, philosophy 17 564 54 309 46 255
Arts 3 152 42 74 58 78
Other 3 95 74 69 26 26

P-values result from the Chi-square tests and describe differences in sex, age and field of study between students who attended and did not attend the
health check.

Table 2 The eHQ responses of university entrants referred to a health check by health check attendance.

The eHQ responses
Did not attend the health check

(n = 1952)
Attended the health check

(n = 1394) p-value
% n % n

Studying
Enthusiasm about the field of study on a ¹10 to +10 scale 0.046
high 8–10 49 953 52 722
medium 0–7 41 805 41 565
low ¹10–¹1 10 194 8 107

Engagement with studies on a ¹10 to +10 scale 0.006
high 8–10 25 496 30 422
medium 0–7 60 1167 57 792
low ¹10–¹1 15 289 13 180

Health habits
Alcohol use <0.001
do not use 16 313 19 268
AUDIT 1–7 points 40 782 47 657
AUDIT 8–15 points 36 711 28 389
AUDIT 16–19 points 4 87 4 54
AUDIT ² 20 points 3 59 2 26

Smoking ore use of other tobacco products <0.001
no 68 1330 75 1046
occasionally 20 400 16 230
daily 11 222 8 118

General health
Reported chronic diseases 0.012
no 76 1492 73 1012
yes 24 460 27 382

Reported persistent or recurrent symptoms <0.001
no 59 1145 48 668
yes 41 807 52 726

General health status on a ¹10 to +10 scale 0.001
high 8–10 35 689 30 424
medium 0–7 54 1054 56 775
low ¹10–¹1 11 209 14 195
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mind, while the percentages for the attendees were statisti-
cally higher, 14% and 17%, respectively.
Table 3 shows unadjusted and adjusted ORs for varia-

bles present in the final model of the multivariable logistic
regression analysis which describes the associations be-
tween the students eHQ responses and the health check
non-attendance. Unadjusted and adjusted ORs for all var-
iables in the binary logistic regression models are pre-
sented in Additional file 3. The variable with the highest
OR for health check non-attendance was the male sex, as
males were 1.59 times more likely not to attend the health
check when compared to women (OR = 1.59, 95% CI
1.35–1.87) (Table 3). Further, low engagement with stud-
ies (OR = 1.54, 95% CI 1.20–1.99) and both daily (OR =
1.30, 95% CI 1.01–1.67) and occasional (OR = 1.30, 95%
CI 1.08–1.57) smoking were associated with health check
non-attendance. Business and economics (OR = 1.50, 95%
CI (1.12–1.99)) and the group other (OR = 1.57, 95% CI
(1.03–2.41)) were the fields of study with the highest OR
for non-attendance. Conversely, indicated willingness to
discuss about sexual health (OR = 0.67, 95% CI (0.56–
0.81)) or other matters (OR = 0.55, 95% CI (0.47–0.64)),
low usual state of mind (OR = 0.64, 95% CI (0.50–0.82)),
and the presence of persistent or recurrent symptoms
(OR = 0.77, 95% CI (0.67–0.89)) were negatively associ-
ated with health check non-attendance.

Discussion

In this study, low engagement with studies, smoking and

male sex were associated with health check non-attend-
ance. Low usual state of mind, the presence of persistent
or recurrent symptoms and indicated willingness to discuss
with a health care professional were negatively associated
with health check non-attendance, thus enhanced the
health check attendance in student health care.
This study found that university entrants’ low engage-

ment with studies was associated with non-attendance of
the health check in student health care, a novel finding. It
is possible that entrants with low engagement with studies
did not find the health check respond to their needs. In the
Finnish University Students’ Health Survey students have
repeatedly reported a need for help to deal with stress and
time management [15], factors influencing study engage-
ment [19, 20]. As these issues have been responsibility of
student counselling, and less of student health care, there
seems to be a need for improving collaboration.
The present results support previous findings about the

association between smoking and non-attendance of health
checks [4, 5]. In the university student population, smok-
ing has been associated with several risk factors like binge
drinking, drug consumption, and low belief ratings in the
health benefits of not smoking [21, 22]. Adolescence is a
transitional phase in which the opportunities for health
promotion can be great, highlighting the importance of
motivating young adult smokers to attend the health
checks.
Support for previous findings on male sex associating

with non-attendance of health checks is presented in this
study [23–25]. In a review, male-dominant barriers to at-

Table 2 (Continued.)

The eHQ responses
Did not attend the health check

(n = 1952)
Attended the health check

(n = 1394) p-value
% n % n

Dental health
Teeth brushing 0.018
twice a day or more often 67 1307 71 988
once a day 31 598 28 386
less than once a day 2 47 1 20

Mental well-being and social relations
Normal attitude towards food 0.004
yes 75 1472 70 980
no 7 141 8 118
can not say 17 339 21 296

Usual state of mind on a ¹10 to +10 scale 0.001
high 8–10 27 520 23 327
medium 0–7 61 1189 60 832
low ¹10–¹1 12 243 17 235

Other issues
Indicates willingness to discuss about sexual health <0.001
no 87 1689 78 1085
yes 13 263 22 309

Indicates willingness to discuss about a non-specific matter <0.001
no 78 1518 62 869
yes 22 434 38 525

Number of university entrants referred to the health check n = 3346. Differences between non-attendees and attendees were tested with the Chi-Square
test. The statistically significant differences in distributions are presented.
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tend health screening included heterosexual self-presenta-
tion, avoidance of femininity and lack of time [24]. An-
other systematic review stated that there is little published
evidence on how to improve men’s uptake of health pro-
motion services [25].
The present results indicate that having recurrent symp-

toms or low usual state of mind are negatively associated
with health check non-attendance in university student
population. These findings are contradictory to previous
research conducted in older adult populations, where
non-attenders in routine health checks appeared to have

greater clinical needs [4, 26]. It is possible that university
students’ help seeking behaviour differs from other adult
populations.
Poor mental health of university students and young

people in general has been a growing public concern
[27–29]. It was an encouraging finding that students with
low usual state of mind were 1,6 times more likely to
attend the health check than those with a good state of
mind. This is supported by one previous research which
has shown that students who participate in the first stage of
the health examination process of FSHS, i.e. respond to

Table 3 Univariate and multivariable logistic regression analysis showing predictors of health check non-attendance.

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Demographics
Sex
Female 1.00 1.00
Male 1.83 (1.58–2.13) 1.59 (1.35–1.87)

Field of study
Humanities, theology, philosophy 0.80 (0.67–0.96) 0.94 (0.78–1.13)
Social sciences 0.86 (0.70–1.05) 0.87 (0.70–1.08)
Law 1.24 (0.83–1.85) 1.20 (0.79–1.81)
Natural sciences, agriculture, and forestry, pharmacy 0.93 (0.78–1.12) 0.89 (0.74–1.08)
Business and economics 1.66 (1.26–2.18) 1.50 (1.12–1.99)
Technology and engineering 0.97 (0.83–1.14) 0.79 (0.67–0.94)
Other 1.76 (1.16–2.66) 1.57 (1.03–2.41)
Sports science, educational sciences, health sciences, psychology 0.81 (0.67–0.98) 0.95 (0.78–1.17)
Arts 0.63 (0.47–0.85) 0.71 (0.52–0.96)
Medicine 0.88 (0.63–1.24) 0.91 (0.64–1.29)

The eHQ responses
Studying
Engagement to studies on scale ¹10–+10
high 8–10 1.00 1.00
medium 0–7 1.25 (1.07–1.47) 1.26 (1.06–1.50)
low ¹1–¹10 1.37 (1.09–1.71) 1.54 (1.20–1.99)

Health habits
Smoking
no 1.00
occasionally 1.37 (1.14–1.645) 1.30 (1.08–1.57)
daily 1.48 (1.17–1.88) 1.30 (1.01–1.67)

General health
Persistent or recurrent symptoms
no 1.00 1.00
yes 0.65 (0.57–0.75) 0.77 (0.67–0.89)

Mental well-being and social relations
Usual state of mind on scale ¹10–+10
high 8–10 1.00 1.00
medium 0–7 0.90 (0.76–1.06) 0.84 (0.70–1.00)
low ¹1–¹10 0.65 (0.52–0.82) 0.64 (0.50–0.82)

Other issues
Indicates willingness to discuss about sexual health
no 1.00 1.00
yes 0.55 (0.46–0.66) 0.67 (0.56–0.82)

Indicates willingness to discuss about a non-specific matter
no 1.00 1.00
yes 0.47 (0.41–0.55) 0.55 (0.47–0.64)

Unadjusted and adjusted odd ratios (OR) with 95% confidential interval (CI). The reference of the OR for field of study is the mean of all study fields.

Environmental Health and Preventive Medicine (2022) 27:34 6 of 8



the eHQ, have more health problems, especially mental
health issues, than non-participants [30]. However, in most
previous studies, psychological issues of college students
have been associated with restrains in seeking medical
services [31–33]. It should be considered that the health
examination process of the FSHS may provide the students
a low threshold gateway to mental health services.
In the eHQ, the students were able to indicate their

willingness to discuss with a health care professional
which according to the present results was negatively as-
sociated with health check non-attendance. It is possible
that these students had health concerns and suitable timing
of the eHQ offered them an easy access to health services,
explaining the finding. Previously described facilitators of
health check attendance as feeling responsible for one’s
health, finding health important and believing to be able
to influence one’s own health may explain the finding as
well [34].
Despite the large number of variables examined, health-

or health habit-related reasons did not seem to be associ-
ated with the health check non-attendance to a great extent
in the university student population. In previous studies,
conducted in non-student populations, the reasons for not
attending general health checks have often been non-
health-related, including lack of awareness, long distances
or other difficulties with access to the health care, and time
constraints [4, 8, 9]. It has been stated that young people
are often unwilling or unable to obtain needed health serv-
ices, indicating barriers related to the availability, accessi-
bility and acceptability of health services [35]. We expect
factors such as these to partially explain the health check
non-attendance of university students, however they were
not in a scope of this study and should be a subject for
further research.

Strengths and limitations
The greatest strengths of this study were the wide variety
of factors studied, the real-life setting and using register
data on a national cohort of university entrants. This was
the first study to address the reasons for health check non-
attendance in a student health care setting. The reasons for
the lack of previous research can be diverse. In general,
health checks are understudied [2] which could be due to
the strong tradition they have in preventive health care.
Further, the global concern about students’ mental health
[28] might have directed the research resources to psycho-
social factors.
There are inherent limitations in the health examination

process of the FSHS, and the real-life design of this study.
The eHQ was developed for practical purposes and was
validated accordingly, and not to the degree of scientific
rigor [10]. The eHQ data are self-reported data and are
therefore susceptible to bias [36]. As the response rate to
the eHQ was fairly low (55%), almost half of university
entrants did not have their needs for a health check
screened.

Conclusions

The results suggest that providing health checks may serve
as a way of reaching students with health concerns, which
could translate into opportunities to incur health benefits of
general health checks in student health care. However,
motivating males and smokers to attend general health
checks continue to be a challenge also in a university
student population. That low engagement with studies as-
sociates with health check non-attendance points to clear
need to improve collaboration between universities and
student health care.
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