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Abstract 

Introduction The empirical link between digital health literacy (DHL) and sense of coherence (SoC) has been exten‑
sively discussed in the literature. Yet, there seems to be limited evidence regarding the roles of age and depression 
status in the link between DHL and SoC of adolescents and young adults (AYAs), especially during the COVID‑19 crises. 
This study investigated the interplay between age, DHL, SoC and psychological distress. Particularly, the study exam‑
ined the following: (1) relationship between DHL and SoC, (2) moderating role of age in the relationship between DHL 
and SoC as well as (3) moderating role of depression in the relationship between DHL and SoC.

Methods The study used a cross‑sectional survey to select 998 AYAs in secondary schools in Northern Ghana 
through questionnaire administration using a stratified sampling procedure.

Results Findings reveal that age was positively and significantly related to DHL and SoC. However, age failed to mod‑
erate the relationship between DHL and SoC. With the same level of DHL, students who exhibited depressive symp‑
toms compared to those without, had lower levels of SoC regardless of their age.

Conclusions Although AYAs’ DHL are likely to differ across different age brackets, this gap does not affect their rates 
of SoC and depression. Nonetheless, there is a need to improve DHL through regular standard training on inter‑
net search using basic audio‑visual materials like laptops, smart phones, tablets, and lab computers for adolescent 
and young adult students. Additionally, school authorities, in collaboration with other stakeholders should develop 
student‑centred cognitive‑behavioural strategies aimed at reducing depressive symptoms in secondary school stu‑
dents who are at risk of depression in Northern Ghana.
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Introduction
Adolescence (ages 10–19  years) and young adult-
hood (ages 19 to 24) are crucial developmental periods 
characterized by physical, emotional, and intellectual 
changes, as well as changes in social roles, relationships, 
and expectations [1]. At their developmental stage, 
adolescents and young adults (AYAs) are vulnerable to 
overlapping mental health stressors and strains, such as 
peer pressure, drug use, and sexual risk behaviors [2, 3]. 
These vulnerabilities are usually accounted for by the 
high levels of academic demand, hostile school environ-
ment, school maladjustment, inadequate support from 
relevant stakeholders, and inadequate learning/instruc-
tional resources [4–7]. These concerns across the AYA 
population were further heightened by the sudden out-
break of the coronavirus pandemic [8–11], coupled with 
financial distress and/or poverty, including other struc-
tural disparities [12, 13].

The psychological consequences among AYAs have 
also been attributed to the COVID-19 “infodemic” (i.e., 
the influx of COVID-related information and misin-
formation on online platforms) [14–16]. The spread of 
COVID-19 news on social media was dominated by neg-
ative epidemic information [17–20], with several studies 
showing that frequent contact with COVID-19 news in 
the mainstream media was associated with higher levels 
of depression among AYAs in schools [17, 19, 21–23]. 
This adverse mental health outcome among AYAs has 
been found to be associated with school maladjustment 
[24] and poor academic and social life [6]. The individu-
al’s ability to cope with stress is very important; with cop-
ing resources are both personally and socially derived.

Sense of coherence (SoC) is one of the substantial per-
sonal health protection and promotion resources, par-
ticularly amongst young adolescents which facilitates 
coping in stressful and difficult life situations like the 
COVID-19 crisis [25]. According to the Antonovsky’s 
salutogenic model [26, 27], SoC is described as a way of 
viewing life and how such perception serves as a buffer 
to deal with the various stressors of everyday life. SoC is 
an important personal health coping resource that ena-
bles people to manage stress, evaluate their external and 
internal resources, identify, and use those resources, and 
promote effective coping and adjustment [28, 29]. Previ-
ous research found that AYAs’ SoC is positively associ-
ated with perceived health quality and positive health 
outcomes such as superior mental health and sense of 
well-being [19, 30–32]. Particularly, SoC has been shown 
to be positively associated with quality of life and nega-
tively related to depressive symptoms [33]. In pandemic 
situations like COVID-19, SoC was positively linked 
with searching and finding health-related information of 

interest (i.e., what individuals are looking for), assessing 
the reliability of the information, evaluating/judging the 
relevance of the information, and selecting among all the 
information found [34].

Prior studies have revealed that AYAs have demon-
strated inadequate capacity of searching, evaluating 
and using information searched [35–37]. Thus, AYAs 
in schools might not perceive external stimuli as clear 
and ordered, which also calls for structural activities on 
high-quality information provision (inadequate compre-
hensibility). This inadequacy can negatively affect AYAs 
subjective well-being and mental health outcomes [38, 
39]. Therefore, AYAs need adequate digital health literacy 
(DHL) to be able to understand and integrate COVID-19 
related information, make sense of the COVID-19 info-
demic and handle any stressful situation. DHL, which 
describes the capacity to access, understand, evaluate, and 
apply health information from electronic sources [40, 41], 
entails the knowledge, competence, and skills of an indi-
vidual to attain, process, communicate and comprehend 
health information and services to promote and improve 
personal and community health through effective health 
decisions [38, 42, 43]. DHL is considered part of the ‘gen-
eral resistance resources’ (GRRs) in SoC for countering 
potential life threats [44]. Extant investigators have identi-
fied that COVID-19 DHL positively reinforces SoC among 
AYAs and promote their well-being amidst the COVID-19 
pandemic [34, 45]. For example, Zakar et  al. [34] estab-
lished that high COVID-19 DHL was positively associated 
with SoC among university students in Pakistan, with sim-
ilar findings being reported in China [45].

Several studies indicate that the age of in-school ado-
lescents is associated with their COVID-19 DHL with 
varying outcomes in AYAs, particularly at the univer-
sity level [46–49] and SoC [50]. For example, significant 
differences in age were found among Hispanic univer-
sity students, with those younger than 22 years exhibit-
ing lower levels of COVID-19 DHL compared to those 
aged 22  years or older [48]. However, a negative sig-
nificant association between age and COVID-19 DHL 
was discovered  in Korea [46]. Other studies like that 
of Reick and Hering [51] found no correlation between 
health literacy and the student age during the COVID-
19 pandemic. Regarding SoC, it has been shown that age 
is significantly associated with SoC, with young adults 
in Indonesia having higher SoC compared with middle 
and older-aged adults [50]. Findings from these previ-
ous studies have revealed inconsistent results in terms 
of the relationship between age, DHL and SoC during 
the COVID-19 pandemic. Besides, very little is known 
regarding  the role of age in the relationship between 
COVID-19 DHL and SoC.
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Substantial research has also established an inverse 
relationship between AYAs depression, DHL, and SoC. 
However, the moderating role of depression in the rela-
tionship between DHL and SoC is yet to be accounted 
for in previous studies. A study in Greece, for example, 
found that perceived depression is negatively associ-
ated with DHL among young adolescents [52]. Other 
scholars in China also discovered that health literacy 
is negatively associated with depression [45]. Similar 
findings have been reported in Vietnam [38, 39]. With 
reference to the relationship between SoC and distress-
related variables, numerous studies have shown a nega-
tive association in Germany [53], Poland [54], Sweden 
[55], Norway [32], Spain [56], Japan [57, 58], and Israel 
[59, 60]. Given the relationship between AYAs’ depres-
sion, DHL, and SoC, this study hypothesized that 
depression would moderate the relationship between 
DHL and SoC.

Further, AYAs in schools within the Northern regions 
are highly vulnerable to mental health problems (i.e., 
depression, stress, anxiety) [61–64], coupled with preva-
lent inadequate COVID-19 DHL [65], may face challeng-
ing circumstances due to low socio-economic status, 
poverty, poor parental support and control, including 
poor school environment [13,66–68]. Given the growing 
evidence of worsening mental health and increased levels 
of psychological distress, emotional isolation, depression, 
and anxiety amongst AYAs, it is imperative to understand 
their personal health coping resources (i.e., SoC) and how 
they seek, understand, appraise, and apply health infor-
mation during the pandemic. AYAs in schools must make 
sense of COVID-19, rather than perceive the situation 
as something inexplicable or unmanageable to ensure 
good quality of life. AYAs’ capabilities, such as their SoC, 
health literacy and health knowledge might help them to 
cope with challenges related to the pandemic. However, 
at present, there is limited evidence regarding the roles 
of age and depression status in the link between COVID-
19 DHL and SoC of AYAs, especially during the COVID-
19 crises. This study investigated whether the age-related 
COVID-19 DHL gap can predict SoC and depression lev-
els. Specifically, the study examined the (1) relationship 
between COVID-19 DHL and SoC, (2) moderating role 
of age in the relationship between COVID-19 DHL and 
SoC, and (3) moderating role of depression in the rela-
tionship between COVID-19 DHL and SoC.

Methods and materials
Study participants
This research was carried as part of the global COVID-
HL network (https:// covid- hl. eu/). The cross-sectional 
survey design was employed to sample 998 secondary 

school students from the Northern part of Ghana 
using the stratified sampling method. Originally, 1200 
students were the target participants. However, only 
998 valid responses (i.e., 83.17% response rate) were 
received and processed for this study. The North-
ern region was demarcated into two zones and used 
as strata. Following this classification, five second-
ary schools within the zones were randomly selected 
using the Table of Random Numbers methods. Within 
the schools, systematic sampling technique was used 
to select individual students. Participants were males 
(n = 514, 51.5%), females (n = 457, 45.8%) and diverse 
(n = 27, 2.7%), with their ages ranging from 14 to 
25 years. Majority of the participants were 19 years old 
(n = 273, 27.4%), followed by the 18 years old (n = 252, 
25.3%) and 20  years old (n = 141, 14.1%). The eligibil-
ity criteria included: (1) informed consent provided by 
parents for students who were below 18 years, and (2) 
participants should be officially enrolled in the sampled 
school and willing to be part of the research.

Study measures
Digital health literacy
Participants completed the Digital Health Literacy 
Instrument (DHLI), which was originally designed and 
calibrated by [41] and later Dadackinski and colleagues 
adapted the instrument to the COVID-19 context [66]. 
Dadaczynski et al. [66] designed the DHLI by selecting 
and modifying items from the original scale by van der 
Vaart and Drossaert [41]. Dadaczynski and colleagues 
adopted robust factor analytical approaches to test the 
applicability of the DHLI using different population 
from different countries. Following the initial valida-
tion, the instrument has been widely utilised and vali-
dated across several geographical boundaries [53, 67], 
including Africa [68]. Though the instrument has five 
dimensions, one of the domains (i.e., protecting pri-
vacy) consistently showed low reliability estimates 
across several countries and populations [69]. Thus, 
it was excluded from this study. The 4 remaining sub-
scales of the DHL include: (i) searching for information 
online, (ii) adding self-generated content, (iii) assess-
ing the reliability of online information, and (iv) deter-
mining the relevance of online information on a scale 
ranging from 1 (very difficult) to 4 (very easy). The par-
ticipants were required to rate their level of literacy in 
terms of their ability to search, evaluate and understand 
COVID-19 related information on the internet. The 
Cronbach Alpha reliability coefficient values  for the 
DHLI were deemed acceptable since all the dimensions 
had values greater than 0.70. The DHLI, in its current 

https://covid-hl.eu/
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form (i.e., 4-scale), has been psychometrically validated 
cross-culturally [53]. Higher scores on this measure 
depict higher levels of DHL and vice versa. The DHL 
scale is not under license.

Depression
The 5-item unidimensional World Health Organisation 
(WHO-5) well-being index was used to screen depres-
sion tendencies among participants [70]. The scale 
ranges from 0 (“at no time”) to 5 (“all of the time”). 
Some of the items on the scale are “I have felt active and 
vigorous”, “I have felt cheerful and in good spirit” and 
“I woke up feeling fresh and rested”. Scores are meas-
ured based on the responses provided by each partici-
pant. After calculating a sum score for each participant, 
the sum was multiplied by 4 to get a composite figure 
from 0–100. For the purposes of screening for depres-
sion, lower scores (< 50) are indicative of depressive 
symptoms and higher values on the scale represent a 
sufficient wellbeing of the participants. The WHO-5 
well-being index has been deemed an appropriate 
instrument for screening depression [71–73] and its 
divergent and convergent validity has been fairly estab-
lished in Ghana [74]. Respondents were instructed 
to provide responses concerning their wellbeing dur-
ing the COVID-19 pandemic lasting two weeks. The 
reported Cronbach Alpha reliability estimate was 0.75. 
The WHO-5 measure is an open source instrument that 
can be used for research purposes and thus, not under 
any license.

Sense of coherence
Participants’ sense of coherence (SoC) was measured 
using 9-item scale [75] to generally examine current liv-
ing situations during the COVID-19 pandemic. The 
instrument has three main subscales, namely: compre-
hensibility (4-items), manageability (2-items) and mean-
ingfulness (3-items) measured on a 7-point Likert scale 
ranging from 0 to 6. The instructional text require the 
respondents to assess their current life situation dur-
ing the pandemic and the extent to which they felt bur-
dened by it. A previous study reported a Cronbach alpha 
coefficient of the scale to be 0.86 [76]. In this study, the 
McDonald  Omega (ω) reliability estimate of 0.81 was 
found. Higher scores on the SoC scale show sufficient 
SoC whereas lower values depict lower levels of SoC. The 
SOC scale is not under license for research purposes.

Procedure and ethics
Having obtained institutional ethical approval from the 
University of Education, Winneba, a reference number 
DAA/P.1/Vol.1/39 was obtained. Further approval was 

sought from headmasters of the senior high schools 
involved in the study. All methods and standard pro-
cedures were carried out in accordance with relevant 
guidelines and regulations under the 6th edition of the 
Declaration of Helsinki. All participants were recruited 
from the schools. Ghana, like most African countries, is 
a multilingual nation that uses between 45 and 60 indig-
enous languages. English language has become a com-
pulsory subject from the basic schools to the secondary 
schools and it is the medium of instruction throughout 
all levels of education. All public examinations are set 
in the English language [77]. Accordingly, the question-
naire was designed in the  English language and data 
were collected via the same language.

Twelve research assistants were voluntarily employed 
and trained to assist in the data  collection exercise. 
These research assistants were given a thorough brief-
ing about each item on the questionnaire to enable a 
smooth administration of the survey instrument. The 
recruitment process began by establishing a good rap-
port between the researchers, research assistants, 
staff and students at the various schools targeted for 
the study. The researchers explained the rationale of 
the study to students and their teachers. Students who 
were willing to be part of the research were then asked 
to sign informed consent forms whilst those who were 
not ready to be involved were free to decline their par-
ticipation. Informed consent, parental consent and child 
assent were solicited from adolescents 18 years or above 
and children below 18 years, respectively, using a verbal 
and written agreement. Ethical considerations addressed 
included anonymity and confidentiality whilst ensuring 
that all COVID- 19 safety protocols were duly adhered 
to. The paper-based survey instruments were admin-
istered to students face-to-face with the help of the 
research assistants to respond to during the free peri-
ods on the school’s timetable. Participants spent about 
15 min answering the survey instrument after which all 
the answered questionnaires were collected, sealed in 
big brown envelopes, and given to one of the research-
ers for safe keeping. The survey was carried out from 
August to November, 2021.

Statistical analysis
The data analysis started with preliminary checks on 
the data, which were screened and cleaned accordingly. 
The screening and cleaning were done by running sim-
ple frequency-percent, mean-standard deviation, and 
minimum–maximum statistics for the items. Inspec-
tions were carried out and some data entry errors 
were corrected by referring back to the hard-copy of 
the questionnaire. Some of the questionnaires were 
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also randomly sampled and the responses were cross-
validated with the inputs in the SPSS. No outliers were 
recorded. Out of the 1032 cases, only 998 of them 
qualified to be processed for the analysis because (a) 
some of the cases did not have any information on the 
demographic variables (i.e., age and gender), (b) some 
respondents failed to provide responses on a whole sec-
tion. For example, some participants did not provide 
any information on the COVID-19 DHL section of the 
instrument. The rest of the 998 cases did not have any 
missing data.

Descriptive statistics of the variables were studied to 
understand the relations existing among the variables, 
the distribution of the  data, their means and standard 
deviations. To address the objective of establishing the 
relationship between DHL and SoC, a standard multi-
ple regression analysis was conducted. Further, a series 
of moderation analyses were performed to examine the 
moderating roles of age and depression levels in the rela-
tionship between DHL and SoC. The analyses were con-
ducted using SPSS (version 25, International Business 
Machines (IBM) Incorporation, New York) with further 
analysis performed using PROCESS macro developed 
by [78]. Model 1 of the PROCESS add-on package was 
used to fit the moderation model using 5000 bootstrap 
samples. For the moderation analysis, the bootstrap con-
fidence interval (CI) was used for the interpretation of 
the results; the CI is not expected to include zero for the 
results to be significant.

Results
Preliminary analysis
The study focused on four major variables; DHL, SoC, 
depression level and age. The descriptive statistics of 
these variables were explored, including the correlations 
(parametric), mean and standard deviation as well as the 
skewness estimates associated with the variables (see 
Table 1 for the details).

The outcome of the descriptive analyses showed that 
DHL was positively and significantly associated with 
SoC (r = 0.305, p < 0.001), depression level (r = 0.318, 
p < 0.001), and age (r = 0.053, p < 0.05) (see Table 1). Fur-
ther, higher levels of depression were also found to be 
associated with lower levels of SoC (r = 0.220, p < 0.001). 
Age was positively related to SoC (r = 0.067, p < 0.05). 
Age was not significantly related to depression levels. 
The skewness estimates for the variables were within an 
acceptable range.

Relationship between DHL and sense of coherence
The relationship between DHL and SoC was exam-
ined  while controlling for age. Accordingly, a multiple 
linear regression analysis was performed to establish the 
link between the sub-domains of DHL and SoC, using 
age as a covariate. The tolerance and VIF values showed 
that there were no issues of multicollinearity. The Durbin 
Watson value was 1.54, which was also within the accept-
able range, signifying the absence of autocorrelation. 
Table 2 presents the details of the analysis outcome.

Table 1 Correlations, Mean and SD, and Skewness of variables

a Correlation is significant at the 0.01 level (2‑tailed)
b Correlation is significant at the 0.05 level (2‑tailed)

Variables Mean SD Skew DHL SoC DEP

Digital Health Literacy (DHL) 2.50 .65 .188 1

Sense of Coherence (SoC) 23.75 9.74 1.82 .305a 1

Depression (DEP) 43.78 26.97 .29 .318a .220a 1

Age 18.89 1.88 .67 .053b .067b ‑.044

Table 2 Regression parameters for the link between DHL and SoC with age as covariate

Criterion Variable: Sense of Coherence

Model 1: F (5, 993) = 21.73, p < .001,  R2 = .100

Model B Std. Error Beta (β) t p Toler VIF

1 (Constant) 7.068 3.143 2.249 .025

Searching information .941 .460 .088 2.043 .041 .494 2.024

Adding self‑generated content 1.784 .474 .167 3.761 .000 .461 2.167

Evaluating information reliability .453 .484 .041 .936 .350 .482 2.076

Determining information relevance 1.411 .403 .109 3.498 .000 .943 1.060

Age .286 .157 .055 1.824 .068 .991 1.009
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The outcome of the analysis showed that the model- 
with DHL sub-domains as predictors, SoC as criterion 
variable, and age as a covariate—was found significant, F 
(5, 993) = 21.73, p < 0.001. Further, it was discovered that 
DHL sub-dimensions explained 10% of the variance in 
SoC while controlling for age.

As presented in Table  2, all the sub-domains of the 
DHL, except for evaluating information reliability, signifi-
cantly predicted SoC among the students. DHL related 
to adding self-generated content had the highest pre-
diction to SoC, β = 0.167, t = 3.761, p < 0.001. This analy-
sis  was followed by determining information relevance, 
β = 0.109, t = 3.498, p < 0.001, and lastly, by searching 
information, β = 0.088, t = 2.043, p < 0.001.

The moderating role of age between DHL and sense 
of coherence
The study also examined whether age played a signifi-
cant role in the existing positive relationship between 
DHL and SoC. Table 3 presents the outcome of the mod-
eration analysis.

The model fit indices showed a significant model 
fit index with relatively less error, F (3, 994) = 35.368, 
p < 0.001, MSE = 85.971. Additionally, DHL and age failed 
to predict SoC. The predictors (i.e., DHL, age, and the 
interaction term) explained about 9.6% of the variance 
in SoC levels. Age failed to moderate the relationship 
between DHL and SoC, B = 0.198, SE = 0.211, BootCI 
(-0.215, 0.611). 

The moderating role of depression in the relationship 
between DHL and SoC
The study also examined the moderating role of depres-
sion in the relationship between DHL and SoC, while 
controlling for age. The results are shown in Table 4.

As presented in Table  4, depression level (i.e., 
depressed or non-depressed) significantly moder-
ated the relationship between DHL and SoC, B = 2.559, 
SE = 0.949, BootCI(0.696, 4.422), f2 = 0.168. This result 
was shown in the conditional effect analyses, where the 
relationship between DHL and SoC differed among stu-
dents who exhibited depressive symptoms and those who 
did not. With the same level of DHL, students who were 
not depressed were likely to show higher levels of SoC 
compared to those who were depressed. This pattern of 
result is shown in Fig. 1 where the regression (depicting 
the relation between DHL and SoC) is steeper for non-
depressed students and less steep for those who exhibited 
depressive symptoms.

Discussion
This study examined the link between DHL and SoC as 
well as the moderating role of age and depression sta-
tus of AYAs in the relationship between DHL and SoC. 
It emerged that high levels of DHL were associated with 
high levels of SoC. This result means that AYAs with high 
ability and skills in searching for COVID-19 information 
and determining its relevance are likely to have a higher 
tendency of understanding their current situations and 

Table 3 Moderation effect of age in the relationship between DHL and SoC

Int_1: DHL*Age; Criterion Variable: SoC; F (3, 994) = 35.368, p < .001, MSE = 85.971;  R2 = .096 (asterisk means interaction)

B SE t p BootLLCI BootULCI f2

Constant 16.705 10.272 1.626 .104 ‑3.453 36.863 .106

DHL .776 3.972 .195 .845 ‑7.019 8.571

Age ‑.225 .546 ‑.411 .681 ‑1.296 .847

Int_1 .198 .211 .939 .348 ‑.215 .611

Table 4 Moderation effect of depression status in the relationship between DHL and SoC

Predictor: DHL; Moderator: Depression status; Covariate: Age; Criterion: SoC

Model summary: F (4, 993) = 41.69, p < .001, MSE = 81.55,  R2 = .144

W1‑ Non‑depressed; Int_1: W1*DHL (asterisk means interaction)

Indicators B SE t p LLCI ULCI f2

Moderation model Constant 9.625 3.161 3.045 .002 3.423 15.827 .168

DHL 2.678 .565 4.739 .000 1.569 3.787

W1 ‑2.357 2.551 ‑.924 .356 ‑7.363 2.649

Int_1 2.559 .949 2.695 .007 .696 4.422

Age .303 .152 1.988 .047 .004 .602

Condition effect Depressed 5.237 .764 6.854 .000 3.737 6.736

Non‑depressed 7.795 1.628 4.788 .000 4.600 10.991
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utilising available resources whether mental, spiritual, or 
social in dealing with challenges in their lives. This find-
ing resonates well with usual expectations. Lindström 
and Eriksson [44] identified DHL as one of the general 
resistance resources in SoC for countering potential life 
threats. Understandably,  digital literacy is embedded in 
SoC such that the successful use of SoC in dealing with 
the psychological consequence associated with COVID-
19 requires, at least, some level of DHL, as confirmed 
in previous studies [34, 45]. The current  findings sug-
gest that AYAs’ capability to assess, understand, evalu-
ate, apply, and generate health-related information via 
electronic sources are essential in order to comprehend 
the COVID-19 situation as explicable, manageable, and a 
challenge that required effective coping.

Further analysis indicated that the ability to evaluate 
the reliability of COVID-19 related information did not 
predict SoC. This finding suggests that the difficulty or 
ease with which AYAs use  reliable COVID-19 related 
information does not solely relate to how well they can 
manage and cope with stressful life situations. In other 
words, AYAs ability to differentiate between right and 
wrong online COVID-19 related information might not 
be sufficient for them in terms of comprehending, man-
aging and creating meaning in their current life situation. 
A key understanding of this situation is strongly con-
nected to the characteristics of the study setting. While 
the availability of internet, internet gadget and socio-eco-
nomic status are critical factors to developing SoC [25], it 
is important to stress that this present research was car-
ried out in a poverty-prone setting [79, 80]. For example, 

a student who has the ability to determine the reliability 
of COVID-19 related information but lacks internet (or 
internet gadget) may have challenges coping with the 
stressful situations associated with the disease. Also, 
a student who has the  competence to evaluate the reli-
ability of COVID-19 information yet do not have money 
to buy protective equipment (e.g., sanitizer, nose masks) 
would find it difficult coping with the stressful nature of 
the pandemic and the fear of  perhaps contracting the 
virus. This observation is supported by some studies in 
Ghana which found that young and adults in secondary 
schools and universities who have sufficient monetary 
resources had better well-being and vice versa [81, 82]

The study also explored the moderating  role of age in 
the relationship between COVID-19 DHL and SoC. Spe-
cifically, age did not moderate the DHL-SoC relationship. 
By implication, the age of AYAs does not necessarily mat-
ter regarding the association between COVID-19 DHL 
and SoC. Since age does not confound the COVID-19 
DHL-SoC relationship, public health and health promo-
tion interventions can be tailored to all AYAs in schools 
regardless of their ages. While there are no studies mod-
erating age, some studies have explored the connection 
between age and DHL [46, 47, 49, 51], and between age 
and SoC [50]. Whereas some studies [51] reported no 
link between DHL and age, others have reported vary-
ing levels of age connection with both DHL and SoC [47, 
49, 50]. The inconsistencies in the age-DHL(SoC) rela-
tionship could be methodologically differences. This pre-
sent study, for example, included only secondary school 
students from a broader age bracket, although with the 

Fig. 1 Probing graph on the moderation effect of depression level of DHL and SoC
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same institutional background. Relative to other previous 
studies [50, 51], the age range was very narrow and could 
explain the why age did not significantly interact with 
DHL to affect SoC. There is the need for future studies 
to explore this age-DHL-SoC relationships using a wide 
age range to provide useful directions for health-based 
interventions.

The last objective assessed the moderating role of 
depression status in the link between COVID-19 DHL 
and SoC. With a very large magnitude of effect, depres-
sion moderated the association between COVID-19 
DHL and SoC. The association was stronger for partici-
pants without depressive symptoms compared for those 
with depressive symptoms. With the advancement of 
COVID-19 DHL, SoC improved for all, although it was 
better for those without depressive symptoms relative 
to those exhibiting depressive symptoms. This finding 
implies that the prevalence of depression symptoms 
among students undermine their SoC even in their 
quest to acquire more skills in searching and evaluat-
ing COVID-19 related information through technol-
ogy. Thus, students exhibiting depressive symptoms 
are likely to find themselves in a state of deteriorating 
well-being, characterised by extreme stress and anxiety, 
illogical reasoning, and mood disorders, among others. 
Such persons may not be in control and organised to 
be able to use their skills in searching and evaluating 
health-related information. Such individuals are  likely 
to be devastated by their state of mental health which 
may affect their SoC. In partial support of this finding, 
some researchers have found low levels of COVID-19 
DHL to be associated with high levels of depression 
[38, 39, 45, 52].

The direct link between the COVID-19 DHL and SoC 
appears to be spurious. While a weak positive relation-
ship between COVID-19 DHL and SoC was found, the 
regression analysis also confirmed no significant effect of 
COVID-19 DHL on SoC when age was controlled. Inter-
estingly, a significant effect of COVID-19 DHL on SoC 
was revealed when depression was controlled. The vari-
ations in the COVID-19 DHL-SoC relationship suggest 
that the link between the two variables is not a straight-
forward one. Hence, variables such as distress plays a key 
role when such relationships are examined. The results 
highlight the  relevance of promoting activities or meas-
ures that could help reduce psychological distress among 
students.

Strengths and limitations
The cross-sectional survey and the subsequent statisti-
cal procedures used do not allow for a causal relation-
ship between the variables. The measures used in this 
study were referenced to the COVID-19 situation. Hence, 

the intensity of participants’ responses is largely associ-
ated with their level of risk or exposure to the COVID-
19 situation. Further, we did not perform any sociological 
analysis of these students because it has already been 
established by several reports in Ghana, including a 
World Bank report that the residents in the Northern 
regions are living in poverty [79, 80]. Additionally, only 
AYAs in secondary schools at the Northern zones of 
Ghana were involved in this research. Therefore, the 
applicability of findings to other geographical situations 
might be limited [83]. Notwithstanding, the current 
study significantly contributes to the body of knowledge 
on COVID-19 since it appears to be amongst the first to 
test moderating roles of age and depression in the rela-
tionship between DHL and SoC.

Practical implications
The present study have direct implications for health 
promotion and public health education. In the quest to 
promote the search for health-related information, par-
ticularly, with the use of technology, the attention of 
public health practitioners is drawn to the importance of 
providing psychological  interventions aimed at reducing 
the depression levels of AYAs owing to the role depres-
sion status plays between COVID-19 DHL and SoC. Hav-
ing established a direct link between COVID-19 DHL 
and SoC presupposes that intensive and continuous 
public education on COVID-19 DHL is warranted [84]. 
Importantly, public health practitioners may not nec-
essarily have to coach AYAs in schools on SoC, rather, 
the  intensification of education on COVID-19 DHL is 
more likely to lead to SoC. Additionally, public health 
practitioners should not assume that acquisition of infor-
mation searching skills which enables one to compre-
hend, manage, and develop the meaning of one’s mental, 
social, and spiritual resources for coping with life chal-
lenges is automatic for students as they age. Rather, AYAs 
in schools should be trained to acquire that information 
searching skills.

Conclusions
We investigated the interplay between age, COVID-19 
DHL, SoC and psychological distress variables among 
adolescents and young adults in schools across North-
ern Ghana. The study highlights that although AYAs’ 
COVID-19 DHL is likely to differ across different age 
levels, this gap is not severe enough to affect the rates of 
SoC and depression. It can be concluded that AYAs who 
exhibit depressive symptoms, irrespective of their age, 
are vulnerable to everyday life stressors even when they 
have a high level of COVID-19 DHL. There is a need to 
improve COVID-19 DHL through regular standard train-
ing on internet search using basic audio-visual materials 
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like laptops, smart phones, tablets, and lab computers 
for AYAs in schools. Besides, student-centered cogni-
tive-behavioural strategies aimed at reducing depressive 
symptoms among this student population at risk of 
depression in Ghana could also be implemented and 
prioritized.
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