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Evaluation of sleep quality and general health
conditions in hypertension patients who apply to the
family medicine outpatient clinic in Ordu
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ABSTRACT

Objective: Our study aims to evaluate sleep quality in individuals aged 18 and older with and without
hypertension, and to examine the relationship between sleep quality and the General Health Questionnaire-12
(GHQ-12), which is used to assess mental health status.

Materials and Methods: This cross-sectional study included a total of 190 participants, consisting of 95
hypertensive patients and 95 controls without hypertension, who applied to the Family Medicine outpatient
clinic at Ordu Training and Research Hospital between February and July 2024. The Pittsburgh Sleep Quality
Index (PSQI) and GHQ-12 questionnaires were used in the study. Data were analyzed using IBM SPSS v23 and R
software, with a significance level set at p<0.050.

Results: Significant differences were observed between the hypertension group and the control group in the
PSQI components of subjective sleep quality, sleep latency, habitual sleep efficiency, and sleep disturbances. A
statistically significant relationship was found between hypertension, the control group, and GHQ-12 scores
(p=0.001). In the hypertension group, 56.8% of participants exhibited poor mental health, compared to 33.7%
in the control group. Among individuals in the hypertension group with GHQ-12 scores of 2 or higher, notable
differences were detected in the components of subjective sleep quality, sleep latency, sleep disturbances, and
daytime dysfunction.

Conclusion: The findings of the study reveal interactions between hypertension, mental state and sleep quality.
The study shows that these factors are in a cycle that feeds each other. As primary care physicians, considering
the prevalence, chronicization rates, possible complications and consequences of these diseases in the society,
preventing the emergence of many related new clinics or managing the complications that may occur in related
conditions when they cannot be prevented is in line with the philosophy of Family Medicine Specialization.
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Introduction

Sleep is a critical part of human life and has been
widely studied. Research shows that sleep duration
and quality significantly impact memory, learning,

performance, metabolism, and the endocrine
system. Additionally, reduced sleep duration has
been found to disrupt neurohormonal balance,
potentially leading to weight gain, obesity, and
hypertension (HT).™
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Humans are a whole, encompassing physical,
mental, and social aspects. Therefore, mental
health
connection with physical health. This holistic

should be evaluated in inseparable
approach is a vital part of primary healthcare, and
mental health services hold great significance in
this context. The holistic approach implemented in
primary healthcare can contribute to preventing
mental disorders and, consequently, reducing
their prevalence.?

Hypertension is one of the most prevalent chronic
diseases in our country.’! Disruptions in sleep
rhythm can lead to various problems within a
biopsychosocial framework. For this reason, the
impact of sleep on health and its relationship with
hypertension has become a significant area of
research in the healthcare field. This study aims
to evaluate sleep quality in HT patients aged 18
years and older, and to examine the relationship
between sleep quality and GHQ-12, which is used
for screening mental health, in order to guide the
diagnosis and treatment of HT patients within a
biopsychosocial framework.

Material and Methods

In this cross-sectional study, participants were
recruited using a consecutive sampling method
from individuals aged 18 and over who visited
the Family Medicine Clinic of Ordu Training and
Research Hospital between February and July
2024. A total of 3,300 patients were informed
about the study and volunteered to participate,
and eligible individuals were selected. The study
included a total of 190 participants, comprising
95 hypertensive patients aged 18 and above and a
control group of 95 individuals without a diagnosis
of hypertension.

This study was prepared as a Family Medicine
residency thesis. Ethical approval for the study
was obtained from the Clinical Research Ethics
Committee of Ordu University on December 8,
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2023, under decision number 317. Following this
approval, data were collected from individuals
who met the research criteria and provided
both written and verbal informed consent. Data
were gathered through face-to-face interviews.
The questionnaire included items regarding the
participants’ sociodemographic characteristics,
and the Pittsburgh Sleep Quality Index (PSQI) and
the 12-Item General Health Questionnaire (GHQ-
12) scales were utilized.

PSQI asks individuals to evaluate their past month
by answering 24 questions. Of these, 19 are self-
reported by the individual, while the remaining
5 are directed to their bed or room partner. The
questions aim to determine sleep duration, sleep
latency, and the frequency and severity of sleep-
related problems. However, only the responses
provided by the individual themselves are
included in the evaluation; answers given by the
bed or room partner are not considered in the
analysis.™

The GHQ-12 is a 12-question form used to assess
the mental state of individuals over the last few
weeks. Each question asks about the frequency
of symptoms and offers four options: “not at
all,” “as often as usual,” “more often than usual,”
and “very often.” These options are scored by
the subject as 0, 1, 2, and 3, or the answers are
coded by the practitioner reading them aloud. A
common scoring method is to give 0 points to the
first two options and 1 point to the last two options
to calculate the total score. This method was
named GHQ-type scoring by David Goldberg. An
alternative scoring method is Likert-type scoring.
In validity studies using GHQ-type scoring, it was
determined that the most appropriate cut-off point
was between 1 and 2 points.® In our study, patients
with GHQ-12 scores of 2 and above were accepted
as “cases requiring psychiatric evaluation.”

In our study, the sample size was calculated using
the G*Power V.3.1.9.7 program. The power analysis
indicated that, for two independent groups, a total
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of 86 participants per group would be required to
achieve 90% power with an effect size of 0.5 and a
5% margin of error. Anticipating a 10% data loss,
it was planned to include 95 participants in each
group.®

HT group was composed of individuals with a
hypertension diagnosis recorded by a physician
in the electronic health records and/or those using
antihypertensive medications. The control group
consisted of individuals without a prior history of
physician-diagnosed hypertension and not using
antihypertensive drugs. Additionally, only those
with an office blood pressure of <140/90 mmHg
at the index visit were accepted as controls;
individuals with measurements >140/90 mmHg
were excluded from the control group. The same
inclusion and exclusion criteria were applied to
both groups. Exclusion criteria included being
under 18 years of age, being unable to complete
the questionnaire, and having a diagnosis of
primary sleep disorder.

The data were analyzed using IBM SPSS v23 and
R software. Normal distribution was assessed
using the Kolmogorov-Smirnov and Shapiro-
Wilk tests. For comparing normally distributed
data with two categorical independent variables,
an Independent Samples t-test was used, while
the Mann-Whitney U test was applied for non-
normally distributed data. For comparing data
with three or more groups that did not follow a
normal distribution, the Kruskal-Wallis H test was
used, and multiple comparisons were examined
with the Dunn test. To investigate the relationship
between categorical variables, Pearson’s chi-
square, Yates correction, Fisher’s Exact Test,
and Fisher-Freeman-Halton Test were used. For
comparing the association between categorical
variables, the Bonferroni-corrected z-test was
applied. The relationship between non-normally
distributed quantitative data was assessed using
Spearman’s rho correlation. The results were
presented as n (%), mean + standard deviation,
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or median (minimum-maximum) for categorical
and quantitative variables. A p-value of <0.05 was
considered statistically significant.

Results

The study included 190 participants, consisting
of 95 HT patients and 95 individuals without HT,
all of whom met the inclusion criteria and sought
care for various reasons at the Family Medicine
Clinic of Ordu University.

The mean total GHQ-12 score in the hypertension
group was 2.65 + 2.64, while in the control group it
was 1.83 +2.73. A statistically significant difference
was observed between the GHQ-12 scores of the
groups (p=0.001). It was determined that having
hypertension negatively impacted mental health.

An analysis of GHQ-12 scores revealed that
56.8% (n=54) of individuals in the hypertension
group scored 2 or above, whereas this rate was
33.7% (n=32) in the control group. A statistically
significant association was found between the
groups (hypertension vs. control) and the GHQ-
12 score categories (p=0.001). The proportion of
individuals scoring 2 or above was notably higher
in the hypertension group compared to the control
group. These findings indicate that more than
half of the patients may require mental health
screening and further evaluation.

A statistically significant difference was observed
between the groups in terms of sleep latency
and subjective sleep quality component scores
(p=0.046, p=0.014). The mean rank score for
subjective sleep quality was 102.23 in the HT
group, compared to 88.77 in the control group.
When examining the PSQI scores for sleep latency
and subjective sleep quality, higher scores were
noted in the HT group. A statistically significant
difference was also identified between the groups
for habitual sleep efficiency component scores
(p=0.049). The mean rank score for habitual sleep
efficiency was 101.78 in the HT group, while it



Turk J Fam Pract 2025;29(3):118-126

was 89.22 in the control group. Higher PSQI scores
for habitual sleep efficiency were observed in the
HT group. Moreover, a statistically significant
difference was found between the groups in terms
of sleep disorder component scores (p=0.001). The
mean rank score for sleep disorders was 107.04
in the HT group, compared to 83.96 in the control
group. Higher PSQI scores for sleep disorders were
observed in the HT group compared to the control
group. No statistically significant differences were
found in the other component scores between the
groups (p>0.050). A detailed comparison of PSQI
component scores by group is presented in Table 1.

Thetotal PSQIscorewasfoundtobe6.57+3.37inthe
hypertension group and 5.53 + 3.49 in the control
group. A statistically significant difference was
found between the total PSQI scores of the groups
(p =0.008). Higher total PSQI scores were observed
in the hypertension group. It was determined that
the sleep quality of the hypertension group began
to deteriorate compared to the control group.

There was no statistically significant correlation
between the groups and PSQIsleep status (p=0.053).
The analysis of the relationship between the
groups and PSQI sleep status is shown in Table 2.
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In the HT group, a statistically significant
difference was observed in the median values of
the Subjective Sleep Quality score based on GHQ-
12 groups (p=0.006). Since the median values were
equal, the mean ranks were analyzed, revealing
scores of 40.33 for participants with a GHQ-12
score of less than 2 and 53.82 for those with a GHQ-
12 score of 2 or higher. Participants with a GHQ-
12 score of 2 or above had higher PSQI scores for
subjective sleep quality. A statistically significant
difference was also identified in the median
values of the Sleep Latency score according to
GHQ-12 groups (p=0.008), with those scoring 2
or above on GHQ-12 having higher sleep latency
scores. Additionally, significant differences were
found in the median values of the Sleep Disorder
score between GHQ-12 groups (p=0.036). When
examining the sleep disturbance component,
higher PSQI scores were noted among those with a
GHQ-12 score of 2 or above. Significant differences
were also observed in the median values of the
daytime dysfunction score according to GHQ-12
groups (p=0.005). Finally, a statistically significant
difference was found in the median values of the
total PSQIscore based on GHQ-12 groups (p=0.001).

Table 1. Comparison of values of PSQI components according to groups

PSQI components HT group
Subjective Sleep Quality 1.28 £0.74
Sleep Latency 1.42 £1.04
Sleep Duration 0.89 +0.84
Habitual sleep efficiency 0.62 +0.98
Sleep disorder 1.47 + 0.62
Sleep medication use 0.19 + 0.69
Daytime Dysfunction 0.68 +0.91

Control group Test statistic p*
1.08 £ 0.69 3873.000 0.046
1.05 + 0.87 3616.500 0.014
0.92 +0.79 4401.500 0.748
0.37 £0.76 3915.500 0.049

1.17+0.6 3416.500 0.001
0.19 £ 0.67 4511.500 0.996
0.75 £ 0.91 4286.500 0.510

*Mann Whitney U test; Meantstandart deviation; HT: Hypertension; PSQI: Pitssburg Sleep Quality Index.

Table 2. Examining the connection between groups and PSQI sleep states

HT group Control group Test Statistic P
Good Sleep (PSQI <5 30(31.6 43 (45.3
P (PSQIL<3) (31.6) 45-3) 3.760 0.053
Poor sleep (PSQI >5) 65 (68.4) 52 (54.7)
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In the control group, a statistically significant
difference was found in the median values of
Subjective Sleep Quality scores based on GHQ-12
groups (p=0.001). Since the median values were
equal, the mean ranks were analyzed, showing
scores of 42.21 for those with a GHQ-12 score of
less than 2 and 59.41 for those with a score of 2
or higher. Participants with a GHQ-12 score of
2 or above had higher subjective sleep quality
component scores. A statistically significant
difference was also noted in the median values
of Sleep Latency scores according to GHQ-12
groups (p=0), with higher sleep latency scores
observed in participants with a GHQ-12 score of
2 or above. Additionally, a significant difference
was identified in the median values of Sleep
Medication Use scores between GHQ-12 groups
(p=0.011). Since the median values were equal,
the mean ranks were evaluated, revealing scores
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of 45.52 for participants with a GHQ-12 score of
less than 2 and 52.88 for those with a score of 2
or above. The sleep medication use component
scores were higher in individuals with a GHQ-12
score of 2 or above. Furthermore, a statistically
significant difference was observed in the median
values of Daytime Dysfunction scores based on
GHQ-12 groups (p=0.001). Lastly, a significant
difference was found in the median values of
the total PSQI score according to GHQ-12 groups
(p=0). The relationship between GHQ-12 groups,
PSQI components, and the total score is detailed
in Table 3.

Discussion

Sleep regulates blood pressure (BP). Short sleep
duration at night can increase sympathetic
nervous system activity the next day, which may

Table 3. Comparison of PSQI components and total score according to GHQ-12 groups
GHQ-12 Score

<2
Mean:+
s.deviation
HT Group
Subjective Sleep Quality 1.05 £ 0.55
Sleep Latency 1.1+1
Sleep Duration 0.93 +0.82
Habitual sleep efficiency 0.56 +1.03
Sleep disorder 1.34 +£0.57
Sleep medication use 0.1+0.49
Daytime Dysfunction 0.41 +0.81
Total PSQI score 5.49 + 3.21
Control Group

Subjective Sleep Quality 0.9 +0.59
Sleep Latency 0.76 £ 0.78
Sleep Duration 0.83 +0.66
Habitual sleep efficiency 0.24 +0.53
Sleep disorder 1.08 £ 0.55
Sleep medication use 0.08 +0.45
Daytime Dysfunction 0.51+0.74
Total PSQI score 4.4 +2.64

2 and above

Meant Test Statistic p*
s.deviation
1.46 +0.82 792.500 0.006
1.67+£1.01 767.500 0.008
0.87 +0.87 1053.500 0.663
0.67 £ 0.95 999.000 0.341
1.57 +£0.63 862.000 0.036
0.26 + 0.81 1037.000 0.275
0.89 +0.95 775.500 0.005
7.39 +3.28 682.500 0.001
1.44 +0.76 643.000 0.001
1.63 £ 0.75 444.000 <0.001

1.09+1 900.000 0.342
0.63 +1.04 853.500 0.099
1.34 + 0.65 821.500 0.073
0.41 +0.95 852.000 0.011
1.22 £1.04 604.000 0.001
7.75 + 3.93 398.500 <0.001

*Mann Whitney U test, HT: Hypertension; PSQI: Pittsburg Sleep Quality Index; GHQ: General Health Questionnaire.
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lead to an elevation in BP. Recent studies in the
literature have shown that sleep disturbances
disrupt the physiological decline of BP at night
and could be associated with the development of
HT.™ Cappuccio et al. reported that shorter sleep
duration (< 5 hours per night) is associated with a
higher risk of HT.!®!

The significantly higher GHQ-12 scores observed
in the hypertension group indicate poorer mental
health among these individuals. This finding is
consistent with the study conducted by Hamer
et al. which emphasized the coexistence of
hypertension and common mental disorders®
Similarly, a cohort study by Roohafza et al. reported
that individuals with high stress levels had a 38%
increased risk of developing hypertension.i”
However, a study conducted in Nigeria by Oshodi
et al. (2012) did not find a significant association
between hypertension and mental health
status."” These discrepancies may be explained by
differences in sample characteristics, assessment
tools, and cultural factors. Taken together, these
findings highlight the critical importance of
addressing mental health in the management of
hypertension. Primary care physicians play a key
role in controlling hypertension by adopting a
holistic approach that encompasses both physical
and mental health, ensuring early intervention
and regular follow-up. Our study underscores the
importance of evaluating mental health status in
hypertensive individuals at the primary care level.

The relationship between sleep quality and
hypertension has been demonstrated in various
ways across different populations. A study
conducted in China reported that hypertensive
women had poorer subjective sleep quality
compared to normotensive women, while in men,
five components of the PSQI were found to be
significantly associated with hypertension.*?! In
another study conducted in Turkiye, only daytime
dysfunction was found to be significantly
associated with hypertension.! A study from
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Nigeria revealed that certain PSQI components
were associated with both systolic and diastolic
blood pressure,®! whereas a study conducted in
Germany demonstrated that hypertension was
associated with poor sleep quality, increased sleep
latency, and reduced sleep efficiency.!** Similarly,
in our study, significant differences were found
between the hypertension and control groups in
the PSQIsubcomponents of subjective sleep quality,
sleep latency, sleep disturbances, and habitual
sleep efficiency. In this regard, our findings are
consistent with those of Lu et al."? These results
support the negative impact of hypertension on
sleep quality. Overall, the findings emphasize that
sleep quality assessment should not be overlooked
in the management of hypertension.

Studies conducted in different countries have
shown that sleep quality is often impaired
in individuals with hypertension. In a study
conducted in Nigeria, Alebiosu et al. reported a
mean PSQI score of 5.03 + 3.28 in the hypertensive
group, compared to 3.10 + 0.83 in the control
group, with 42.4% of hypertensive individuals
identified as having poor sleep quality." Similarly,
a study from the Eastern Black Sea region of
Tirkiye found a mean PSQI score of 5.63 + 3.69,
with 43.3% of hypertensive participants reporting
poor sleep quality.™ Another study conducted in
Ethiopia reported this rate as 37.7%.0'9) A study
from China also showed a significant difference
between groups, with the hypertensive group
having a mean PSQI score of 5.01 + 0.04 compared
to 3.59 + 0.04 in the control group.'” In our
study, the mean PSQI score was 6.57 + 3.37 in the
hypertensive group and 5.53 + 3.49 in the control
group, with a statistically significant difference
between the groups. Although the proportion
of individuals with poor sleep quality did not
differ significantly between the groups, 68.4%
of hypertensive individuals and 54.7% of the
control group were found to have poor sleep
quality (PSQI > 5). This suggests a trend toward
deteriorating sleep quality in the hypertensive
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group. Although some studies in the literature
have not established a direct relationship between
sleep duration and hypertension, poor subjective
sleep quality has been identified as a potential risk
factor for hypertension.® Overall, the findings
suggest that the prevalence of hypertension may
be more closely associated with deteriorations in
sleep quality than with sleep duration alone. This
highlights the potential role of quality sleep in the
prevention and management of hypertension.
However, due to the multifactorial and complex
nature of the relationship between sleep and
hypertension, more large-scale and controlled
studies are needed to clarify this connection.

In our study, individuals with higher GHQ-12
scores had significantly higher total PSQI scores
in both the hypertension and control groups. This
finding suggests a close association between sleep
quality and mental health. Similarly, studies by
Zhu et al. and Glinaydin et al. reported a significant
relationship between poor sleep quality and
impaired mental well-being."2% Furthermore,
Zhang et al. indicated that improvements in sleep
quality were positively associated with better
mental health outcomes.?" In this regard, our
findings are consistent with the existing literature
and emphasize that sleep screening is as important
as mental health evaluation.

In a study conducted with 1,000 individuals
in Iran, sleep duration, sleep latency, sleep
disturbances, daytime dysfunction, and sleep
efficiency subcomponents were found to correlate
with GHQ-12 scores.?” Similarly, Liu, Y. and
colleagues identified a significant link between
depression and daytime dysfunction.?®! Research
from Japan revealed that PSQI scores were
associated with various conditions: in patients
with primary insomnia, sleep delay and the use of
sleep medication; in those with major depression,
subjective sleep quality and habitual sleep
efficiency; in individuals with generalized anxiety
disorder, sleep duration, subjective sleep quality,
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and habitual sleep efficiency; and in patients with
schizophrenia, subjective sleep quality and sleep
latency.?* In our study, significant relationships
were observed bhetween GHQ-12 groups and
the subcomponents of subjective sleep quality,
sleep disturbances, sleep latency, and daytime
dysfunction in the HT group. Similarly, in the
control group, notable associations were found
between GHQ-12 groups and the subcomponents of
subjective sleep quality, sleep medication use, sleep
latency, and daytime dysfunction. Furthermore,
higher PSQI scores were recorded for subjective
sleep quality and sleep latency subcomponents in
both groups, highlighting a strong connection with
patients’ mental health. Poor sleep quality may
exacerbate psychiatric disorder symptoms, and
these conditions can further lead to disruptions
in sleep patterns. Primary care physicians should
consider referring patients to sleep specialists
for detailed assessments when necessary and
take an active role in facilitating appropriate
treatment strategies for managing psychiatric
conditions. Such an approach may enhance the
regulation of treatment processes and contribute
to the improvement of patients’ mental health.
Our study makes a significant contribution to the
literature as one of the few primary care-based
investigations that simultaneously examines the
relationship between sleep quality and mental
health in individuals with hypertension. The
findings highlight the importance of considering
the psychosocial dimension in the management of
chronic diseases and support the need for a holistic
approach by family physicians in this process.

In our study, it was found that more than half of
both groups had poor sleep quality. Additionally,
more than half of the HT group had a GHQ-12
score of 2 or higher, identifying them as cases that
required mental health screening and assessment.
From this, it was determined that the relationship
between HT and mental health status may be
directly linked to sleep problems. HT is not only a
physical health issue but can also negatively affect
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mental health. Similarly, impairments in sleep
quality can worsen both mental health and HT-
related clinical outcomes. Our study emphasizes
thatthese factors are part of a mutually reinforcing
cycle.

In conclusion, understanding the cause-and-effect
relationship between these three factors and
evaluating patients with these diseases within
this framework is an important parameter for
us, Family Medicine Specialists, who provide
holistic services at all levels of the healthcare
system. Considering the prevalence of these
diseases in society, their chronicity rates, possible
complications, and outcomes, preventing the
emergence of many related new clinical conditions
or, in cases where prevention is not possible,
managing the potential complications related to
these conditions aligns with the philosophy of
Family Medicine specialization.
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