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The effect of ultraviolet irradiation 
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Abstract 

Background:  Observational studies have reported an inverse association between ultraviolet (UV) radiation and 
hypertension. The aim of this study was to assess differences in blood pressure changes between persons with 
dementia receiving UV light versus vitamin D (VD) supplementation.

Methods:  Post-hoc analysis of randomized controlled trial data concerning nursing home residents with demen-
tia (N = 61; 41 women, mean age 84.8 years). The participants received half-body UV irradiation, twice weekly over 
6 months, at one standard erythema dose (UV group, n = 22) or 5600 international units of cholecalciferol once a week 
(VD group, n = 39). Short-term effects were evaluated after 1 month and long-term effects after 3 and 6 months. Dif-
ferences in blood pressure changes were assessed using linear mixed models.

Results:  With the VD group as a reference, the estimated difference in mean change of systolic blood pressure was 
− 26.0 mmHg [95% confidence interval (CI) -39.9, − 12.1, p = .000] at 1 month, 4.5 mmHg (95% CI -6.8, 15.9, p = 0.432) 
at 3 months, and 0.1 (95% CI -14.1, 14.3, p = 0.83) at 6 months. The estimated difference in diastolic blood pressure was 
− 10.0 mmHg (95% CI -19.2, − 0.7, p = 0.035) at 1 month, 3.6 mmHg (95% CI -4.1, 11.2, p = 0.358) at 3 months, and 2.7 
(95% CI -6.8, 12.1, p = 0.580) at 6 months.

Conclusions:  UV light had only a short-term effect but not a long-term effect on blood pressure reduction com-
pared to VD use in this sample of normotensive to mild hypertensive nursing home residents with dementia. Future 
studies will be needed to determine the effect of UV light in different samples of the population and especially in a 
population with hypertension.
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Background
Hypertension is a major risk factor for cardiovascular 
disease (CVD) [1]. Its prevalence increases with older 
age, reaching 80% in people above the age of 75 [2]. Older 

people with CVD usually have multiple chronic condi-
tions which are often addressed by guidelines that focus 
on a single disease, an approach that can increase the risk 
of inappropriate polypharmacy [3]. In order to reduce 
the medication burden it may be worthwhile examining 
readily modifiable risk factors such as insufficient sun 
exposure and vitamin D (VD) deficiency, both of which 
play a role in blood pressure homeostasis.

Open Access

*Correspondence:  b.i.todorova-veleva@lumc.nl
2 Woonzorgcentra Haaglanden, Den Haag, The Netherlands
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12877-021-02538-7&domain=pdf


Page 2 of 9Veleva et al. BMC Geriatr          (2021) 21:577 

Epidemiological studies have shown that blood pres-
sure correlates with geographical latitude [4], and that 
sunlight exposure might reduce both blood pressure and 
CVD [5, 6]. Possible modulators of this effect include 
VD [7–10], temperature [11], ultraviolet A (UVA) radia-
tion [12, 13] and ultraviolet B (UVB) light radiation [14]. 
VD (which production in the skin is triggered by UVB) 
corrects abnormalities in calcium homeostasis and regu-
lates the renin-angiotensin system, both of which play a 
role in the development of hypertension [15, 16]. It has 
been proposed that UV light, in addition to its role in the 
production of VD in the skin, may have a blood pressure 
regulatory effect that is independent of VD: UVA medi-
ates mobilisation of cutaneous nitric oxide stores to the 
systemic circulation which works as an endothelial relax-
ant factor and causes vascular relaxation and vasodilata-
tion [12, 13].

Observational studies suggest an inverse association 
between sun or UV exposure and blood pressure, an 
effect that remains even after correcting for temperature, 
demographic and lifestyle variables and serum 25(OH)
D3 concentration [17–19]. There is also some evidence 
from intervention studies suggesting that UV light 
might reduce arterial blood pressure but these results 
are inconsistent [12, 13, 20–24], possibly due to inclu-
sion of different target populations (people with or with-
out hypertension, patients on haemodialysis or healthy 
volunteers), the UV light spectrum used and the follow-
up time. An early effect of UV light exposure on blood 
pressure was reported by Oplander et  al. and Liu et  al. 
[12, 13]. In these two studies healthy volunteers were 
exposed to a single dose of whole body UVA (20 J/m2) for 
15 and 22 min, respectively. In the first study, the authors 
observed a reduction of both systolic and diastolic blood 
pressure 15 min after the intervention, while in the sec-
ond study mean diastolic pressure decreased during the 
intervention and persisted at a lower level for 30 min 
after the UVA intervention. A randomised trial reported 
by Krause et al. included 18 patients, aged 26 to 66 years, 
who were assigned to receive either full-body UVA or 
UVB irradiation for 6 weeks [22]. UVA had no effect on 
blood pressure but UVB caused a reduction in both sys-
tolic and diastolic blood pressure. Some of these studies 
attributed the observed effect to the production of VD 
via UVB light [21, 22], and others to the effect of UVA 
light on peripheral arterial resistance.

The most consistent body of evidence supporting the 
effects of VD supplementation, including effects on CVD, 
is found for older persons with very low serum 25(OH)
D3 levels, a finding that supports recommendations for 
VD supplementation in this population [25–27]. Supple-
mentation of VD is common in nursing home residents 
with dementia because this group is especially at risk of 

sun deprivation. Nursing home residents with dementia 
spend most of their time indoors, and a study by Cutler 
and Kane showed that of those who are physically able, 
only 22% actually go outside daily [28]. Whether VD sup-
plementation can completely replace the effect of sun 
light exposure in maintaining blood pressure homeosta-
sis in nursing home residents with dementia is still not 
firmly established. Therefore the objectives of this study 
are:

1.	 To compare the effect of UV exposure and VD sup-
plementation on blood pressure over time.

2.	 To compare the effect of UV exposure and VD sup-
plementation on serum 25(OH)D3 levels over time.

Methods
Study population and intervention
We conducted a post-hoc analysis of blood pressure data 
from participants in a multicentre randomized control 
trial (RCT) that ran for 6 months. The trail was designed 
to compare the effects of UV light and VD supplemen-
tation in terms of well-being of nursing home residents 
with dementia.

The study population, RCT design and interventions 
have been described in detail elsewhere [29]. Briefly, 
participants were recruited from three nursing homes 
affiliated with the University Network for the Care sec-
tor South Holland (UNC-ZH). The RCT was carried 
out between October 2016 and April 2017 in two nurs-
ing homes, and between October 2017 and April 2018 
in a third nursing home. Seventy-nine nursing home 
residents met the inclusion criteria were randomized to 
the intervention group (UV light, UV group) or stand-
ard VD treatment group (control, VD group), which 
involved supplementation with 5600 International units 
(IU) cholecalciferol once a week. The intervention con-
sisted of half body UV irradiation with 1 standard ery-
thema dose (SED) two times a week for 8 min. Lamp light 
emission consisted of UVB-5.013 Wm− 2, ultraviolet A 
(UVA)-4.650 W m− 2, ultraviolet C (UVC)-0.00001Wm− 2, 
with UVB accounting for 54.6% of the spectrum. UV 
treatment was discontinued when participants clearly 
objected or showed signs of discomfort on two consec-
utive sessions. They were then removed from the UV 
exposure group and started on VD capsules. The protocol 
for the RCT was approved by the Medical Ethical Com-
mittee of Leiden University Medical Center (Registration 
No P16.010) and the study was registered in the Dutch 
Trial Register (NL5704).

For the post-hoc analyses, blood pressure data were 
obtained from the medical records of the nursing home 
residents participating in the RCT. Blood pressure was 
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routinely measured in the first week of each month in 
the morning after 5 min of quiet rest using an auto-
matic (Omron I-C10/M6, Omron Healthcare Co. Ltd., 
Kyoto, Japan) sphygmomanometer as a part of standard 
care. The routine measurements were taken when the 
nursing home residents were not sick and had no com-
plaints. Serum levels of 25(OH)D3 measured using an 
electrochemiluminescence immunoassay (ECLIA, Roche 
diagnostics, Basel, Switzerland) were obtained from the 
medical records.

Outcome measures
The primary outcome measure of the post-hoc analy-
sis was the difference in change of systolic and diastolic 
blood pressure over time between the intervention and 
control groups and the within group changes over time. 
Time points of 1 month, 3 months and 6 months after 
starting the intervention were chosen at which to moni-
tor short-term and long-term effects.

Because of variability in adherence to the intervention 
in a study population of subjects with dementia, in this 
post-hoc analysis we created two test situations: 1) a main 
analysis: all participants exposed to any UV irradiation 
[UV(all), intervention group] versus VD1 [control group, 
people randomized to the VD group plus the participants 
from the UV group who refused irradiation], and 2) an 
additional analysis concerning all participants exposed to 
UV for longer than 3 months [UV (exposure> 3 months) 
group] versus VD2 [control group, people randomized to 
the VD group plus the participants from the UV group 
who were exposed to irradiation for less than 3 months].

Differences in the change of serum level of 25(OH)D3 
in the intervention versus the control group was a sec-
ondary outcome measure. Changes were measured at 3 
and 6 months.

Measurements at baseline
Information on participant’s sociodemographic char-
acteristics (gender, age and skin type) and dementia 
severity were obtained at baseline. The skin type of each 
participant was assessed by a dermatologist using the 
ordinal Fitzpatrick scale which represents a classification 
of the skin phototypes, based on six categories according 
to the amount of melanin pigment in the skin, and vali-
dated for estimation of the response of different types of 
skin to UV light [30]..

Dementia severity was assessed using the Bedford 
Alzheimer Nursing Severity-Scale (BANS-S) [31] which 
comprises 7 items, scaled 7–28, with a score of 17 or 
higher indicating severe dementia [32]. For each par-
ticipant, we took the blood pressure measurement of the 
month before the start of the intervention as a baseline 
measurement. The VD status of the participants was 

estimated based on 25(OH)D3 serum concentrations in 
nmol/l before starting the intervention.

Statistical analysis
Statistical analyses were performed with SPSS 23.0 (IBM 
Corp. Released 2015, Armonk, N.Y., USA). To test differ-
ences in basic characteristics between the intervention 
and control group, we used Pearson’s chi-square test for 
categorical variables, the unpaired t-test for continuous 
normally distributed variables and the linear trend test 
for ordinal variables. A p-value < 0.05 was considered 
statistically significant. Within group differences were 
measured by a paired t-test and the mean change was 
determined between baseline and 1 month, 3 months 
and 6 months. Analysis of the effects of UV light and 
VD treatments on blood pressure was conducted using 
linear mixed models for between group differences. In 
the linear mixed model analyses, time was treated as 
a categorical variable. Blood pressure was defined as a 
dependent variable, independent variables were the study 
groups (control and intervention) and time. Control vari-
ables (covariates) were baseline blood pressure for the 
main outcome and baseline vitamin D for the second-
ary outcome and for both main and secondary outcome: 
all baseline characteristics that were significantly differ-
ent between the intervention and control group. Visual 
inspection of residual plots did not reveal any obvious 
deviations from homoscedasticity or normality. The 
following effects were estimated for the outcome vari-
able: the main effect of the intervention, the main effect 
of time (at six time points) and the interaction between 
group and time. The treatment effects were presented 
at three time points for the systolic and diastolic blood 
pressure (after 1 month, 3 and 6 months of treatment) 
and two time points for 25(OH)D3 (after 3 and 6 months 
of treatment) respectively, as estimated mean scores 
with 95% confidence interval (CI) and a p-value for the 
adjusted estimated difference between the mean change 
score (95% CI), with the VD group as reference.

Results
Participants
Of the 79 participants included in the RCT, we had 
blood pressure measurements of 61 participants (33 
randomized in the UV group and 28 randomized 
in the VD group) and we included those 61 partici-
pants in the post-hoc analysis. Due to refusal of UV-
treatment, we transferred 10 of the participants of 
the UV-group to the VD group which resulted in the 
assignment of 23 participants to the UV(all) group 
and 38 to the VD1 group for the main analysis. On 
the baseline characteristics between the UV (all) and 
VD1 groups only a difference in skin type was found 
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(p = 0.03) (Table  1). Mean systolic and diastolic blood 
pressures were 140.5 mmHg (SD 26.0) and 76.6 mmHg 
(SD 10.1) in de UV group versus 130.3 mmHg (SD 21.5) 
and 74.1 mmHg (SD 14.2) in the VD1 group (p = 0.11). 
The use of antihypertensive medication was compara-
ble (45.4% in the UV (all) group vs. 30.8% in the VD1 
group, p = 0.25).

The 25(OH)D3 serum concentration did not differ 
between the groups (69.6 mmol/l, SD 24.0 in the UV 
(all) group vs. 78.3 mmol/l, SD 31.9, p = 0.32 in the 
VD1 group). Of the participants in the UV(all) group, 
88.9% were VD sufficient (25(OH)D > 50 nmol/L 
compared to 79.4% in the VD1 group. We adjusted 
for skin type in the linear mixed model of the main 
analysis.

For the additional analysis we transferred 10 more 
patients to the VD (all) group, because they had UV 
treatment for 3 months or shorter (6 passed away and 4 
refused UV treatment and started on VD capsules), so 
we finally assigned 13 participants to the UV(> 3 months) 
group and 48 patients to the VD2 group. The baseline 
characteristics of the participants in the additional anal-
ysis showed no difference with exception of the serum 
25(OH)D3 concentration which was significantly lower 
in the UV(> 3 months) group, p = 0.04 (Additional file 1). 
We adjusted for this in the linear mixed model of the 
additional analysis.

Effect of UVB treatment on systolic blood pressure
After 1 month of treatment, the mean systolic blood 
pressure in the UV(all) group was 24.5 mmHg lower 
(95% CI 7.6, 41.3, p = 0.008) than at baseline (Table 2). 
By contrast, mean systolic blood pressure in the VD1 
group did not change significantly, with a mean change 
of 6.2 mmHg (95% CI − 10.1, 22.7, p = 0.416). The 
adjusted mean change difference between the two 
groups, with the VD1 group as a reference, after 1 
month of treatment, was − 26.0 mmHg (95% CI − 39.9, 
− 12.1, p = .000) (Table 3). At 3 and 6 months there was 
neither within group difference nor between group dif-
ference in systolic blood pressure of the control and 
intervention group.

Effect of UVB treatment on diastolic blood pressure
After 1 month of treatment, the mean diastolic blood 
pressure in the UV(all) group was 7.1 mmHg (95% CI 
-15.0, 0.9, p = 0.076) lower than baseline versus 3.8 mmHg 
(95% CI -7.1, 14.7, p = 0.455) higher than baseline in 
the VD1 group, but neither change was statistically sig-
nificant. The adjusted mean change difference between 
the two groups, with the VD1 group as a reference, was 
− 10.0 mmHg (95% CI -19.2, − 0.7, p = 0.035). At 3 and 
6 months, there was no statistically significant within and 
between group differences in diastolic blood pressure.

Table 1  Characteristics of the participants at baseline by study group

SD Standard deviation, BANS-S Bedford Alzheimer Nursing Severity-Scale, 25(OH)D3 25-hydroxyvitamin D3
a  Pearson’s Chi-squared test used for gender, medication
b  Unpaired T-test for age, BANS-S, blood pressure and 25(OH)D3
c  Linear trend test

Variable UV (all)
(n = 23)

VD1
(n = 38)

p-value

Gender %, (n)

  Male 26.1 (6) 36.8 (14) 0.39 a

  Female 73.9 (17) 63.2 (24)

Age in years, mean (SD) 84.8 (6.8) 83.5 (7.0) 0.46 b

Fitzpatrick skin scale %, (n)

  1. Always burns easily, never tans 0 2.6 (1) 0.03 c

  2. Always burns easily, tans slightly 56.5 (13) 73.7 (28)

  3. Burns moderately, tans gradually 34.8 (8) 23.7 (9)

  4. Burns minimally, tans moderately 0 0

  5. Rarely burns, tans profusely 8.7 (2) 0

  6. Never burns, tans profusely 0 0

Dementia severity, mean BANS-S (SD) 16.0 (4.0) 15.6 (5.1) 0.75 b

Baseline blood pressure, mmHg

  Systolic, mean (SD) 140.5 (25.4) 130.0 (21.7) 0.09 b

  Diastolic, mean (SD) 76.6 (9.9) 74.1 (14.5) 0.48 b

  Using antihypertensive medication %, (n) 43.5 (10) 31.6 (12) 0.35 a

  Serum 25(OH)D3 levels, nmol/l, mean (SD) 71.6 (24.9) 77.4 (31.9) 0.22 b
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Additional analysis
In an additional analysis restricted to participants who 
were exposed to UV for longer than 3 months the results 
were similar [UV (exposure > 3 months), n = 13, VD2, 
n = 48] (Table  3). The adjusted difference in the change 
in systolic blood pressure between the groups, with the 
VD2 group as reference, was − 22.3 mmHg (95% CI -38.7, 
− 5.9, p = 0.008) after 1 month, − 3.1 mmHg (95% CI 
-15.7, 9.6, p = 0.632) at 3 months and − 7.0 (95% CI -23.5, 
9.4, p = 0.400) at 6 months. The adjusted difference in the 
change in diastolic blood pressure between the groups, 
with the VD2 group as reference, was not significant at 
all time points.

Secondary outcomes
At 3 months, there were no within or between group dif-
ferences in serum concentrations of 25(OH)D3 in the 
intervention or control group in either the main or addi-
tional analysis (Tables  2 and 3). At 6 months, however, 
the serum concentration of 25(OH)D3 in both UV groups 
[UV(all) estimated mean 64.0 nmol/l (95% CI 54.3, 73.5) 
and UV (> 3 months) estimated mean 64.6 (95% CI 57.7, 
77.2)] was lower than in the VD groups [VD1 estimated 
mean 81.4 nmol/l (95% CI 74.8, 87.9) and VD2 estimated 
mean 79.6 nmol/l (95% CI 73.3, 85.8)]. The estimated 
difference between the mean scores was − 17.5 nmol/l 
(95% CI -29.3, − 5.7, p = 0.004) and − 15.0 nmol/l (95% 
CI -27.4, − 2.5, p = 0.019), respectively. The overall group 

effect estimating for the change in the difference between 
the two groups over the whole period was significant in 
the main analysis (p = 0.037) but not significant in the 
additional analysis (p = 0.076).

Discussion
This post hoc analysis found no sustained effect of UV 
light compared to VD supplementation on blood pres-
sure in nursing home residents with dementia aged 
70 years and older. A reduction of blood pressure was 
seen in the UV group in the first month of treatment but 
was no longer observed at three and six months.

There are two frequently mentioned hypotheses 
regarding how UV light might influence blood pressure: 
the Vitamin D (VD) hypothesis and Nitric Oxide (NO) 
hypothesis. The VD hypothesis assumes that UVB light 
triggers the production of VD, which then exerts anti-
hypertensive and vasculoprotective effects [33]. Possibly 
this is an indirect mechanism which is a part of a com-
plex process in maintaining blood pressure homeostasis. 
In our study the baseline levels of the serum 25(OH)D3 
in the intervention and control group were comparable. 
After 3 months there was also not a significant change 
in serum 25(OH)D3 concentration in either groups. The 
reduction of blood pressure in the first month of the 
intervention in the UV(all) group cannot be explained 
with the VD-hypothesis. The NO hypothesis assumes 
that UVA mobilizes cutaneous NO stores [12] or NO 

Table 2  Within group differences between baseline and 1, 3 and 6 months: Paired T-test

95% CI 95% Confidence interval, Systolic BP Systolic blood pressure, Diastolic BP Diastolic blood pressure, 25(OH)D3 serum 25-hydroxyvitamin D3

UV (all): the group of the people, received any UVB radiation, VD1 group: people randomized in VD group plus the participants from the UV group who have refused 
irradiation

Group Period Outcome variable Mean Change 95% CI of the difference p-value

Lower Upper

VD1 1–0 month, n = 11 Systolic BP 6,2 -10,1 22.7 ,416

3–0 month, n = 30 Systolic BP -3,8 −11.3 3,6 ,300

6–0 month, n = 17 Systolic BP − 4,9 −18,2 8.4 ,444

1–0 month, n = 11 Diastolic BP 3,8 −7,1 14.7 ,455

3–0 month, n = 30 Diastolic BP −1,2 −7,5 5.1 ,702

6–0 month, n = 17 Diastolic BP −4,6 −13,4 4.1 ,278

3–0 month, n = 24 25(OH)D3 −4,6 −11,4 2.2 ,172

6–0 month, n = 21 25(OH)D3 4,9 −2,9 12,8 ,208

UV(all) 1–0 month, n = 13 Systolic BP −24,4 −41,9 −7,6 ,008

3–0 month, n = 13 Systolic BP −7,1 −22,9 8.6 ,342

6–0 month, n = 8 Systolic BP −7,7 −26,7 11,2 ,366

1–0 month, n = 13 Diastolic BP −7,1 −15,0 0.9 ,076

3–0 month, n = 13 Diastolic BP 0,4 −6,0 6,8 ,898

6–0 month, n = 8 Diastolic BP 2,7 −5.1 10.6 ,437

3–0 month, n = 13 25(OH)D3 −6,3 −15,4 2.9 ,163

6–0 month, n = 9 25(OH)D3 −11,5 −23.0 −0,02 ,050
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from intracutaneous photolabile nitric oxide derivatives 
[13] to the systemic circulation, resulting in a rapid and 
direct effect of endothelial relaxation and subsequent 
vascular relaxation and vasodilatation. Mobilisation of 
NO stores from the skin to the circulation when irradi-
ated by UV light might explain the reduction of blood 
pressure in the UV group during the first month of our 
study. However, the fact that this effect was not sustained 
in the following months of our study might be explained 
by the hypotheses underlying the mechanisms of devel-
opment of tolerance to nitrates: the “metabolic” theory 
which suggests decreased activity of the NO released in 
the NO-induced vasodilatation (end-organ tolerance) 
and the “functional” theory highlighting the counter-
regulatory mechanisms marked by neurohumoral activa-
tion, increased catecholamine release, sodium retention 
and intravascular volume expansion [34, 35].. Moreover, 
the old and frail condition of the nursing home residents 
in our study may have also influenced the depletion-
repletion kinetics of the cutaneous NO pool. Our study 
population was also normotensive to mildly hyperten-
sive (according to the definition of the European Society 
of Cardiology [36]), with 45.4% of the participants in the 
UV group and 30.8% in the VD group using antihyper-
tensive medication, which can trigger cardiovascular and 
central regulatory mechanisms that further limit blood 
pressure reduction.

We only hypothesize but we do not know why the effect 
of UV light on blood pressure reduction in our study was 
of a short duration. People with hypertension have fre-
quently endothelial dysfunction and decreased NO syn-
thesized from the vascular endothelium [37]. Using the 
cutaneous release of NO in controlling blood pressure 
is an attractive option. NO is a multipotent molecule 
which stimulates a cascade of reactions which result in 
vasodilatation of vascular smooth muscle cells, preven-
tion of platelet adhesion and aggregation and a range of 
anti-inflammatory and anti- proliferative reactions pre-
venting atherosclerosis [38]. Having in mind the above 
mentioned mechanisms which might have determined 
the short duration of UV effect on blood pressure, it is 
interesting to replicate the study in a group of younger 
(better depletion-repletion kinetics) and hypertensive 
patient’s not using medication (to possibly avoid the 
counterregulation). For old people with dementia using 
antihypertensive medication and going outside more fre-
quently, it might be relevant to check blood pressure in 
the summer months and eventually consider to stop or 
reduce the medication. Although patients with dementia 
have no increased vulnerability to blood pressure lower-
ing treatment [39] and a good control of blood pressure 
may prevent disability from stroke [40, 41], maintaining 
the 150–130 mmHg on-treatment systolic blood pressure 

values are the safety range for optimal physical and cog-
nitive functioning [42–44].

A major strength of this post hoc analysis was the use 
of repeated measurements for the outcome variables of 
participants. We had a control group and the participants 
were randomized at random initially. The randomisation 
that we used in the test situations created in the post-hoc 
analysis was not based on selection on the outcome vari-
ables. We used mixed linear model analysis which pro-
vides the flexibility of modelling not only the means of 
the data but their variances and covariances as well. We 
have also corrected for the baseline measurements. With 
the linear mixed modelling we looked at the difference in 
the changes between the control and intervention group, 
but we used also the parametric test for controlling for 
the within group changes.

This post-hoc analysis has some limitations. We used 
data of our RCT for a secondary data analysis. Blood 
pressure measurements were taken from patients’ files 
and not measured according to a standardized protocol, 
a single measurement was performed per time point. We 
had also missing data which was partially mitigated car-
rying out a linear mixed model analysis, corrected for 
baseline blood pressure. The number of the participants 
was small (wide confidence intervals for the findings) and 
the study may have had limited power to detect a clini-
cally important difference between the intervention and 
control group. We had no data on the natural UV expo-
sure time and dietary vitamin D.

Conclusion
This post hoc analysis found a short-term effect (at 1 
month) but not a long term effect (at 3 and 6 months) 
of UV regarding systolic and diastolic blood pressure 
reduction in a VD-sufficient population of nursing home 
residents with dementia. Future larger studies with an 
RCT design should investigate the effect of UV in both 
the short and long-term and also in different populations 
(VD-sufficient vs. VD-insufficient, hypertensive vs. nor-
motensive). This will contribute to understand better the 
association between ultraviolet light and hypertension 
and the role of sun exposure as a modulator in CVD risk 
management which is of crucial importance for the pop-
ulation of frail older people who are particularly deprived 
of sun exposure.
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