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Introduction

Background
Stress is of multi-factorial origin physiological, physical or 

psychological [1-3] and triggers a central cascade according 
to Hans Selye’s general adaptation syndrome, which was crit-
icised for using physical stressors [2]. John Mason set to cor-
rect this by deducing psychological stressors that potentially 
override physical stressors and highlighted cardinal features 
of a putative stressor as being novel, unpredictable, show 
feeling of lack of control over the situation and/or a threat to 
a socially evaluative situation [2].

Stress describes the infinite spectrum of demands [2,3] 
and the comprehensive response to demands [4] on man. 
Absolute stressors always elicit the stress response, unlike 
relative stressors that do so at times; a phenomenon exploit-
ed where some stressors are perceived as non-stressful [2].

Stress triggers the hypothalamo-pituitary-adrenal (HPA) 
axis, ultimately elaborating glucocorticoids and adrenaline 
[2,3,5] which increase blood glucose, peripheral vascular re-
sistance, cardiac inotropy and chronotropy, amongst other 
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Stress-induced cognitive-decline is emphasized by stress-hormone receptors presence in brain cognition-control areas 
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[2] actions to provide energy.

Receptors for the mediators of the stress response from 
the adrenal cortex (glucocorticoids and mineralocorticoids 
especially) have been identified in the areas mediating the 
cognitive faculties of learning and memory (amygdala, hip-
pocampus, pre-frontal cortex, medial pre-frontal and orbitof-
rontal cortical areas) putting these cognition control centres 
under possible control by stress and stress hormones [6]. Glu-
cocorticoid receptors are present in virtually all cells in the 
body [2,3,5,7]. The stress mediators from the adrenal medul-
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minating in more stress (especially from reprimanding) and 
so goes the loop. It’s imperative to assess the burden of stress 
and its possible cognition impairing effects to support provi-
sion of solutions.

Hypothesis and objectives
We tested the hypothesis, if high levels of perceived-stress 

amongst university faculty is associated with increased serum 
levels of stress hormones (glucocorticoids and adrenaline), 
then stress-associated cognitive impairments will occur from 
the effects of stress hormones on the brain cognition con-
trol areas (prefrontal cortex, hippocampus, amygdala, etc). 
The assessment of the hypothesis involved evaluating per-
ceived-stress levels and the cognition scores of subjects. The 
study aimed to determine the prevalence of above-average 
perceived-stress, to elucidate the prevalence of mild cog-
nitive impairments (MCI), to establish the proportion of re-
spondents with above-average perceived-stress that exhibit 
MCI and to determine the presence of a causal relationship 
between above-average perceived-stress and MCI amongst 
faculty in the University of Port Harcourt, Nigeria.

Materials and Methods

Study design
The study set in the University of Port Harcourt followed 

a retrospective cohort study design, using academic staff 
of the institution as the study population. The respondents 
were assessed for the prior existence of perceived stress; for 
this study, a tool testing the presence of stress in the previous 
month was used, this put the exposure at a retrospective lo-
cation in time despite the potential cross-sectional nature of 
the data collection at baseline.

Study sample
A pilot study was done to serve as controls using twenty 

eight respondents; these were House officers (lowest cadre 
medical doctors) from the Braithwaite Memorial Specialist 
Hospital in Port Harcourt. Essentially, the pilot study respond-
ents were a youthful group with significant level of education 
and anecdotally expected to have significant work stress by 
virtue of their placement in the clinical echelon, as lowest 
rung medical practitioners; they are often charged with ex-
ecuting all the low-level tasks in the various clinical services 
they work in, a responsibility that translates to longer work 
hours and work intensities, responsibilities they hitherto have 
not been exposed to (a novel and fairly unpredictable situ-
ation), although they do not have teaching responsibilities. 
These nascent doctors being largely youthful are expectedly 
of reduced predisposition to chronic illnesses (e.g., hyperten-
sion, diabetes mellitus).

Study eligibility criteria
The criteria for inclusion and exclusion of the academic 

staff of the University for the Study are presented below:

Inclusion Criteria include consenting:

• Academic staff of the University of Port Harcourt

• Aged between 25 and 70 years of age.

la (Adrenaline) have receptors that have also been identified 
in the Amygdala (limbic system area with roles in fear and 
emotionally relevant memory), even though the catheco-
lamines are unable to cross the blood-brain-barrier [2]. The 
receptors for norepinephrine and glucocorticoids have also 
been identified in the glial cell types [8].

The elevation of glucocorticoids [either from exposure 
to stress or exogenously [9] have been linked with declara-
tive memory deficits [10-12]. There have also been reports 
of improved memory when exogenously administered in the 
afternoon (when the normal circadian blood levels of cortisol 
is low in man), it is thought to aid in memory consolidation 
by spreading the salient parts of events to the hippocampus 
via activation of the baso-lateral amygdala, partly due to ac-
tivation of its noradrenergic connections [5]. The effects of 
the glucocorticoids on memory processes have been report-
ed to go beyond the hippocampus [13], although hippocam-
pal signalling pathways have been shown to be a mediator of 
stress-induced cognitive deficits in rats [14]; putatively by glu-
cocorticoids ultimately causing major synaptic deficits in the 
hippocampus [15]. Stress ultimately stimulates recall of emo-
tional memories while it impairs the formation of non-emo-
tional memories [16] in addition to reducing the pre-frontal 
cortex dependent task-related cognitive activities in wistar 
rats [17]. Essentially, the stress-induced cognitive deficits are 
mediated through the ability of stress to activate the HPA axis 
[18].

Rationale
Stress-induced and/or stress-hormone induced cognitive 

deficits have been shown in animal studies [6,9,10,19-26]. 
This is corroborated in animal models with the presence of 
organic deficits in the brain areas (especially the limbic sys-
tem) controlling cardinal cognitive faculties [3,5,7,9]. These 
changes have been linked to the initiation of neurodegener-
ative changes in animals as well [3,27,28]. There is paucity of 
data on this subject in human studies, although some reports 
exist describing cognitive deficits in the stressed; the same 
were replicated in humans using glucocorticoids [7,10] and 
noradrenaline [29].

Cognitive deficits are reported from stressors occurring 
prenatally [23,30], early-in-life [3,19,23], including childhood 
maternal deprivation [19,31] and childhood maltreatment 
[32-34]; from anaesthesia [35], chronic immobilization [6], 
chronic social defeat [36], illness-related [37-40], noise [41-
43], sleep deprivation [19,22] and trauma [24,26,44-47]. Hu-
man stress and its causation of mild cognitive impairment is 
reported as being intermediary in the development of neuro-
degeneration [48] and dementias [49].

Justification
High stress levels reported in Nigerian teachers (second-

ary schools and universities) [50,51] presents the possible de-
velopment of cognitive impairments in Nigerian University’s 
faculty. Stress’s multi-aetiological origin worsens this [2] as 
people are exposed to multiple stressors, putatively initiating 
an iteration loop as stressed individuals potentially develop 
cognitive deficits, resulting in unsatisfactory work output, cul-
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advancing age (controlled for statistically), pre-existing mor-
bidities capable of altering cognitive capacity (dementias and 
other neurodegenerative disorders) or that may suppose that 
there may have been illness related physiological demands 
(hypertension, diabetes mellitus, malignant neoplasms espe-
cially at the metastatic stage).

Study instruments
Study Instruments used were the 10-item Perceived 

Stress Scale (PSS-10) to assess the perception of the level of 
stressful circumstances the respondents had been exposed to 
within the month prior to testing, thus it presents stress-level 
scores indicative of the extent of stress the respondent was 
exposed to at least a month prior to the assessment. It mea-
sures items in a likert-scale manner on a scale of 0-4, repre-
senting responses of ‘never’, through to ‘very often’; except 
for items 4, 5, 7, 8 for which the scoring is reversed. All the 
responses are summed up to get the final available scores. 
Its scores range between 0-40. Its use for research purpos-
es is granted without permission requests and it has been 
validated [52,53]. The Montreal Cognition Assessment Basic 
(MOCA-B) test was also used for the assessment of the mild 
cognitive impairment status of the subjects. It tests various 
cognitive domains like reasoning, memory (short term), cal-
culation, abstraction, language, concentration, objects iden-
tification etc. It has a score range between 0-30; a score less 
than 26 is indicative of mild cognitive impairment. Adjust-
ments made for level of education include adding a point to 
the total score if the subject has less than four years of edu-
cation or illiterate. It is accessible without permission online 
at www.mocatest.org; however, permission was requested 
for and received from the MOCA clinic, Quebec, Canada to 
use the test for this study, after their review of an abridged 
study proposal. The study data were summarized in the study 
proforma.

Study approvals
Ethical approval was received from the research ethics 

committee of the University of Port Harcourt with reference 
number UPH/R&D/REC/04, prior to commencing the study. 
Written permission was gotten also from the MOCA clinic and 
institute, Quebec, Canada to use the Montreal cognitive as-
sessment for this study.

Study variables and measures
The study variables were both categorical and continu-

ous; the categorical included the binary outcomes on the 
nominal scale for the retrospective above average perceived 
stress status and the cognitive impairment status, the stress 
scale score grade was also categorical on the ordinal scale. 
The continuous variables were the stress scale score on a ra-
tio scale as well as the MOCA score also on a ratio scale.

Study measures were the exposure (retrospective 
above-average perceived-stress) and the outcome (mild cog-
nitive impairment).

Data analyses
For statistical analysis, data from the subjects were col-

Exclusion Criteria:

• All non-academic staff of the University of Port Har-
court.

• Academic staff of the University of Port Harcourt that 
were younger than 25 years of age or greater than 70 
years (albeit these would have been retired from ser-
vice); also excluding contract, sabbatical, adjunct and 
emeritus staff.

• All academic staff with moribund ailment that was like-
ly to significantly constitute a confounder as a stress-
or. These persons would in fact not be fit to work and 
can’t be seen in the work environment.

• All individuals suspected of being mentally ill and per-
sons who volunteered information, suggesting that a 
pre-study mental ailment existed that may confound 
cognitive deficits.

Sampling technique
The study sample was selected using a multi-stage sam-

pling technique. Stage one was a clustered sampling of the 
faculties (schools as they are called) of the University of Port 
Harcourt from which three clusters were selected from the 
eleven faculties. Second stage was by clustered sampling 
of the departments in the selected faculties (basic medical 
sciences, engineering and humanities). Third stage was via 
simple random sampling, here the subjects were selected by 
simple random sampling of the academic staff of the selected 
departments from the second stage, using the list of staff in 
the departments organized alphabetically and assigned num-
bers, numbers corresponding to the study subjects were gen-
erated using the first digit from random numbers generated 
from a scientific calculator. In the event of the generation of 
a previously selected number, the first two digits were tak-
en, if the number generated exceeds the available number of 
assigned staff numbers, the first two numbers were added. 
This sequence was repeated until a new number is generat-
ed. Attempts at contacting all the recruited respondents were 
made and those unreached were replaced by generation of 
an alternate number.

Sample size determination
Sample size was estimated using Epi-Info™ 7.1.5.2., using 

the unmatched cohort and cross-sectional studies option, the 
two-sided confidence level was set to 95%, power to 90%, ra-
tio of the unexposed to the exposed group to 2, percentage 
outcome in the unexposed group to 30% and percentage out-
come in the exposed group to 60%; the sample size yielded 
was a minimum of 112 respondents.

Study period
Study period was between October and December 2016 

for the pilot (control) study and the main study was between 
April and August 2017.

Confounders and bias
Confounders were excluded as much as possible, like 

http://www.mocatest.org
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(p = 0.29) across the study groups. Thirty two point one four 
percent (that is about 1 in 3) of the subjects in the pilot study 
group unlike 26.44% (that is about 1 in 4) of the main study 
group subjects had MCI; these are shown in Table 5.

Findings from Table 6 show that there were no signifi-
cant (p > 0.05) association in the control group, unlike (Chi2 

= 8.23; p = 0.01) the main study group; although, nearly 90% 
of the main study subjects with MCI were stressed as in Ta-
ble 4. Table 7 showed that subjects with high stress levels 
showed a four times more risk of developing MCI than the 
unstressed; above average perceived stress was the sole like-
ly cause of MCI in twenty eight percent of the subjects that 
were stressed (with the attributable fraction for the exposed 
as seen in Table 7); about seventeen percent of the whole 
study sample were likely to develop MCI due solely to stress 
(as shown from the attributable fraction for the study popu-
lation in Table 7). Results following multiple linear regression 
(controlled for age) showed the presence of statistically sig-
nificant F = 14.50; df 2.84; p = 0.01) association between per-
ceived stress and the presence of mild cognitive impairment 
as presented in Table 7.

The age controlled multiple regression analysis done and 
reported in Table 7 to test for an association between the 

lated and sorted before being entered into a spreadsheet, 
followed by entry into statistical programs, Epi-Info™ 7.1.5.2. 
(Centers for Disease Control and Prevention, Atlanta, USA) and 
STATA/IC 15.1™ (StatsCorp LLC, Texas, USA) for analyses. Pro-
portions were generated for the categorical variables; means, 
standard deviations and standard errors were estimated for 
the continuous variables. Causality was assessed for using 
contingency tables and the cohort study analysis commands 
on STATA/IC 15.1™ yielding the chi-squared statistic, risk data 
as well as other measures of association (multiple linear re-
gression; age-controlled). The regression models were also 
computed. Significant P value was set a values less than 0.05.

Study limitations
The sample size was not large because, there was a time 

frame restriction for data collection and many respondents 
recruited from the sampling considered the stress and cogni-
tion aasessments as strenous, hence declining consent.

Results
This study using 115 subjects in a retrospective cohort 

study showed that the 28 subjects in the pilot study (control) 
group were evenly distributed amongst the sexes, unlike the 
main study group that showed male (60.92%) preponder-
ance as presented in Table 1 and Table 2. As presented in 
Table 3, the average perceived-stress scores in both groups 
showed no significant difference (p = 0.10); albeit the average 
perceived-stress scores were above-average, with 16.82 for 
the academic staff of the University of Port Harcourt. About 
62.00% of the main study subjects had above-average per-
ceived-stress scores (as depicted in Table 4 and Table 5), most 
(59.77% of 62.07%) of these had grade I and II stress scores as 
presented in Table 5. The average cognition scores (as shown 
in Table 3) also showed no statistically significant difference 

Table 1: Main study group age-sex distribution.

Sex

Age groups (in 
years)

Male Female Total

20-29 6 (46.15) 7 (53.85) 13 (14.94)

30-39 26 (63.41) 15 (36.59) 41 (47.13)

40-49 14 (60.87) 9 (39.13) 23 (26.44)

50-59 5 (62.50) 3 (37.50) 8 (9.20)

60 and above 2 (100.00) 0 (00.00) 2 (2.30)

Total 53 (60.92) 34 (39.08) 87 (100.00)

Values presented as absolute and percentages in parenthesis.

Table 2: Pilot study group age-sex distribution.

Sex

Age groups (in 
years)

Male Female Total

20-24 0 (0.00) 2 (100.00) 2 (7.14)

25-29 7 (38.89) 11 (61.11) 18 (64.29)

> 30 7 (87.50) 1 (12.50) 8 (28.57)

Total 14 (50.00) 14 (50.00) 28 (100.00)

Values presented as absolute and percentages in parenthesis.

Table 3: Summary statistics of the PSS and MOCA scores.

Means Standard deviation Standard error Two-sample z-test for 
pilot versus main study

Pilot (n = 28) Main (n = 87) Pilot (n = 28) Main (n = 87) Pilot (n = 28) Main (n = 87) P value Significance

PSS score 16.821 16.816 5.930 4.983 1.130 0.534 0.997 No

MOCA Score 26.82 26.32 2.326 1.667 0.440 0.179 0.292 No

PSS: Perceived stress scale; MOCA: Montreal cognitive assessment.

Table 4: Proportions of the main study subjects based on perceived 
stress scores and mild cognitive impairment statuses.

Mild cognitive 
impairment 
status

Above average stress score status

Exposed‡ Unexposed‡ Total†

Cases‡ 20 (37.04) 86.96 3 (9.09 ) 13.04 23 (0.2644)

Non-cases‡ 34 (62.96) 53.13 30 (90.91) 46.88 64 (0.7356)

Total 54 (0.6207) 33 (0.3793) 87 (1.0000)

†Values presented as ‘frequency (proportions)’; ‡Values presented as 
‘frequency (column percentage) row percentage’.
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represents subjects without above average stress scores and 
hipss = 1 represents those with above average stress scores. 
The regression equation for this analysis is as follows:

mocascorei = β0+β1*hipssi + β2*Agei +ei

The filled out regression equation from the analysis is:

Perceived Stress status (average and below or above aver-
age) and MOCA score variables controlling for age (a princi-
pal confounder for cognitive decline), testing the hypothesis 
whether there is a statistically significant association between 
hipss and mocascore controlling for Age. Here the coefficient 
of interest is β1= Coefficient of stress score; here, the hipss = 0 

Table 5: Distribution of the proportions of the above average stress score status, grades of the PSS scores and based on MCI status amongst 
the pilot and main study groups.

Frequency (percentages) Standard error

Above average stress score status

Yes 17 (60.71) 0.094

54 (62.07) 0.052

No 11 (39.29) 0.094

33 (37.93) 0.052

Total 28 (100.00)

87 (100.00)

Grade of PSS score

0 11 (39.29) 0.094

33 (37.93) 0.052

I 7 (25.00) 0.083

27 (31.03) 0.05

II 8 (28.57) 0.087

25 (28.74) 0.049

III 2 (7.14) 0.05

2 (2.30) 0.016

Total 28 (100.00)

87 (100.00)

MCI status

Yes 9 (32.14) 0.09

23 (26.44) 0.048

No 19 (67.86) 0.09

64 (73.56) 0.048

Total 28 (100.00)

87 (100.00)

Values in bold characters represent those from the main study group; those not in bold characters represent values from the pilot study 
groups. PSS: Perceived stress scale, MCI: Mild cognitive impairment

Table 6: Contingency table, cohort study and risk data analysis of the main study group, based on MCI and above-average perceived stress 
statuses.

Above-average perceived stress status

Exposed Unexposed Total

Mild cognitive impairment 
status

Cases 20 3 23

Non-cases 34 30 64

Total 54 33 87

Risk 0.3704 0.9091 0.2644

Point estimate 95% Confidence interval

Risk difference 0.2795 0.1176 0.4414

Risk ratio 4.0704 1.3114 12.6572

Attributable fraction in exposed 0.7546 2.3743 0.9210

Attributable fraction in population 0.6561

Chi2 = 8.23 Pr > Chi2 = 0.0041
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Cognitive assessment scores discussion
The mean mocascores for the pilot and main study groups 

showed no statistically significant difference (p > 0.05). A third 
of the subjects in the pilot study group had mild cognitive im-
pairments; unlike about a quarter of the academic staff of the 
University of Port Harcourt with mild cognitive impairments.

The gender dynamics for developing MCI was statistically 
significant (chi2 = 8.23; p < 0.05) in favour of higher risks in 
the males, with a 3:1 Male:Female ratio. These findings were 
in discord with the works of Katz and colleagues [55] who 
reported that the American septuagenarian women studied 
were more likely to develop amnesic MCI when stressed; the 
findings of Kluen and colleagues [29] were also in disagree-
ment with our findings as the female respondents (from Ham-
burg, Germany) in their study exhibited more generalization 
memory deficits when stressed than their male counterparts; 
here they received adrenrenoceptor stimulation, via the use 
of yohimbine. Wright and colleagues had reported no gender 
disparity between stress’s (noisy conditions) induced cogni-
tive impairments in their study using healthy individuals in 
England [43]. Our study had male preponderance, this may 
have conferred males more chances for displaying MCI, and 
however the discussed literature presented Caucasian works.

Associations between above average stress 
scores and cognitive impairment

The pilot study group showed no significant (p > 0.05) as-
sociation between the above-average stress levels and the 
presence of MCI, this was the reverse (Chi2 = 8.23; p < 0.05) 
amongst the lecturers in University of Port Harcourt. Most 
(86.96%) of the main study group subjects with MCI reported 
above-average stress scores; many (60%) of whom had grade 
II stress scores, with about a third (35%) with grade I and five 
percent (5%) having grade III stress scores. The subjects with 
above average stress levels had four times the risk of devel-
oping MCI than their unstressed colleagues. Twenty eight per-
cent (28%) of the subjects with above average stress scores 
were likely to develop MCI from factors related to stress only; 
it however was true that 17.4% of the academic staff were 
likely to develop MCI of causes solely due to stress. Katz and 
colleagues [55] had in 2016 reported that the PSS score was 

mocascorei = 27.61-1.71*hipssi-0.006*Agei

Discussion

Perceived stress scale scores discussion
The average perceived-stress score of the academic staff 

of University of Port Harcourt was 16.82, it showed no sta-
tistically significant difference (p > 0.05) when compared to 
that of the pilot study group; it was however higher than the 
14.70 reported by Cohen [52] for Negroes in their probability 
sample of Americans using the Perceived Stress Scale, thus 
the academic staff had averagely above average stress scores; 
this finding was corroborated by the works of Omoniyi and 
Ogunsami [51] and Ekundayo & Kolawole [50] who reported 
high levels of stress amongst University lecturers and teachers 
in secondary schools in South-Western Nigeria. The teaching 
staff in Nigeria are thought to be exposed to multiple stress-
ors, some peculiar to their professions and others related to 
the general challenges of the Nigerian environment. They are 
exposed to enormous teaching chores, compounded with the 
straining teacher-to-student ratio, persistent complaints of 
abyssmal remuneration packages, amidst the other non-spe-
cific challenges from the environment.

The distribution of the above 60% - in disparity with the 
works of Khan and colleagues who reported about 36% of 
their sample as being stressed [54] - of the subjects with 
above-average stress scores was such that, they were al-
most evenly distributed amongst the grades I and II stress 
score groups but for a negligible 3.7% of the academic staff 
of the University with grade III stress scores. Khan and col-
leagues [54] reported an almost 2:1 relationship between 
the high and very high stress groups as the distribution for 
the respondents in their student population with above-aver-
age stress levels. The large number of the subjects reporting 
above average stress levels is not unexpected as presented 
in the paragraph immediately above; such that either one or 
a combination of stressors will be present in each individual. 
The fact that the study using students reported a lower stress 
prevalence is also expected as the burden from life’s stressors 
were most like transferred to the parents or guardians of the 
students.

Table 7: Multiple linear regression of the mocascore and hipss controlling for Age in the main study group.

Source SS df MS Number of observations 87

F ( 2, 84) 14.50

Model 61.3182 2 30.6591 Prob > F 0.0001

Residual 177.6703 84 2.1151 R-squared 0.2566

Total 238.9885 86 2.7789 Adjusted R-squared 0.2389

Root MSE 1.4543

mocascore Coefficient Standard error t P > t 95% Confidence interval

hipss -1.7128 0.3247 -5.28 0.001 -2.3584 -1.0671

Age -0.0059 0.1883 -0.31 0.754 -0.0434 0.0315

Constant 27.6085 0.7289 37.88 0.001 26.1591 29.058

mocascore: Montreal cognitive assessment score; Hipss: Above-average perceived stress score status.
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