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Background: Hypertension is the most important cardiovascular risk factor. Enhancing the accuracy of 
blood pressure (BP) measurement would be helpful for controlling hypertension. The importance of rest 
before measuring BP in the office is known, but the magnitude of the change in BP with the duration of 
rest is not known. We aim to evaluate the magnitude of the fall in BP after a prolonged rest in diabetic and 
hypertensive patients and identify the associated factors.
Methods: We carried out a cross-sectional study between January and February 2016 at the National 
Obesity Centre of Yaoundé. Were included all consenting patients with diabetes and hypertension, of both 
sexes, aged ≥18 years. Sitting BP was measured after resting for 15 minutes (BP15), 30 minutes (BP30), and 
45 minutes (BP45). All the BP were measured by the same investigator using an electronic BP device. BP 
<140/90 mmHg defined a good control. 
Results: We included 80 (53 women) participants with mean age of 62.4±8.4 years. Mean BP15 was 
152.3±26.3 for systolic BP (SBP) and 88.5±15.1 mmHg for diastolic BP (DBP). Compared to BP15, there 
was a significant reduction of 8.3 (−6.5%) mmHg (P<0.001) for SBP30 and 3.1 (−3.9%) mmHg (P=0.001) 
for DBP30. Also, SBP45 and DBP45 were respectively 13.5 (−9.4%) mmHg (P<0.001) and 5.5 (−6.6%) mm 
Hg (P<0.001) lower than BP15 (P=0.001). BP45 reclassified 6.3% and 16.3% as poor control at BP30 and 
BP15 respectively. ACEI were associated with a reduction of SBP at 30 and 45 minutes. Renin Angiotensin 
Aldosterone System Blockers were associated with reduction of SBP between 15 and 30 minutes.
Conclusions: Resting for 45 minutes rather than the recommended 5 to 10 minutes reduce SBP/DBP of 
8.3/3.1 mmHg at 30 and 13.5/5.5 mmHg at 45 minutes and may improve the reliability of the office blood 
pressure values.
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Introduction

Hypertension is a major public health problem worldwide, 
affecting more than a billion people (1,2). Hypertension 
is defined by the World Health Organization (WHO) 
as blood pressure (BP) ≥140/90 mmHg at least 2 times 
on two different occasions (3). This value was recently 
lowered by the American College of Cardiology (ACC) 
to a threshold of ≥130/90 mmHg, further increasing the 
proportion of individuals affected by this disease (4). This 
figure is expected to increase in the coming years, especially 
in sub-Saharan Africa (SSA) (5). By 2025, it is estimated 
that about 1.5 billion of the world’s population will be 
hypertensive and a hypertension prevalence in United 
states of America of 46% (3,4). Hypertension is the main 
cardiovascular risk factor associated with the occurrence 
of cardiovascular diseases (coronary heart disease, stroke, 
heart failure). As a result, achieving BP reduction and good 
hypertension control has a direct effect on the occurrence 
of cardiovascular (CV) events and CV deaths (6,7). 

A few numbers of hypertensive patient achieve a BP 
control <140/90 mmHg, worldwide and in SSA (8,9). BP 
reduction (<140/90 mmHg) is the only measurable parameter 
to affirm hypertension control. BP measurement is the key 
element for the diagnosis and evaluation of hypertension. It 
can be performed in the office, as self-measurement, or during 
ambulatory blood pressure measurement (ABPM). Despite the 
many recommendations of scientific societies, it is established 
that BP is not properly measured in practice most of the time 
(3,10-12). Most of the studies done on hypertension control 
(in patients with or without diabetes) evaluated the drug or 
diet efficacy and not the reliability of the BP measurement 
(9,13,14). It is difficult to differentiate sustained hypertension 
from white coat hypertension in patients with 5 minutes of 
rest. Rest (as caffeine consumption and physical exercise) has 
a recognized influence on BP values (15-17). Recent data 
suggest that office BP is not reliable for assessing the correct 
BP (18-20). If a duration of 15 to 30 minutes rest seems to 
be needed to obtain a reliable BP, just a few works have been 
carried out to quantify the amount of reduction and the 
associated factors. This work aims to assess the impact of 
prolonged rest on the reduction of BP in patients seen in the 
office and to identify the associated factors.

Methods

Study design and setting 

We conducted a cross-sectional study from January to 

February 2016 in a population of patients with diabetes and 
hypertension, followed at the National Obesity Centre of 
the Yaoundé Central Hospital, in Yaoundé, Cameroon, with 
a population of about 2 million inhabitants. The follow-
up of patients at this center is done by endocrinologists and 
internists. 

Participants

We included consenting patients with diabetes and 
hypertension, of both sexes, aged ≥18 years, seen in the out-
patient clinic. Subjects were approached regardless of the 
duration of diagnosis or follow-up. Pregnant women, non-
hypertensive patients, and non-consenting patients were 
excluded. The sampling was exhaustive. Administrative 
authorizations were obtained prior to the completion of this 
study.

Data collection

The screening was conducted by trained medical personnel 
in the out-patient clinic. All participants were subjected 
to a face-to-face interview after a signed consent. Data 
were collected (using a standardized questionnaire) on 
demographics, smoking habits and alcohol consumption, 
diabetes and hypertension history including drugs treatment 
and complications and other cardiovascular risk factors. 

The physical examination included BP and anthropometric 
measurements. BP (systolic and diastolic) were measured 
in chair-seated patients on the left arm after 15 minutes 
(BP15), 30 minutes (BP30), and 45 minutes (BP45) of rest. 
All BP values for a participant were measured by the same 
medical personnel. BP measurements were performed using 
automated sphygmomanometers (OMRON, Kyoto, Japan), 
with appropriate cuff size. Weight (in Kg) was measured 
in participants on light clothing using an automated scale. 
Height (in m) was measured using a wooden platform and a 
height rule. Body mass index was calculated as weight (Kg)/
height (m) × height (m). Waist circumference was measured 
between the iliac crest and the lower rib margin and the 
hip circumference was measured at the intertrochanteric 
level. Fasting capillary blood glucose was measured with 
a One Touch Ultra glucose monitor (Lifescan, Milpitas, 
California).

Definitions

Hypertension was defined as a BP ≥140 mmHg (systolic) 
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and/or 90 mmHg (diastolic) measured in two separate 
occasions. Obesity was defined as a BMI of ≥30 kg/m2, and 
overweight was defined as a BMI between 25 and 29.9 kg/m2. 
Dyslipidemia was defined as high total cholesterol (≥2.5 g/L), 
and/or high LDL cholesterol (≥1.3 g/L), and/or low HDL 
cholesterol (≤0.40 g/L), and/or high triglycerides (≥1.7 g/L).  
A sedentary lifestyle was defined as the absence of any 
physical activity (absence of at least 3 walking episodes of  
45 min in a week).

Hypertension was considered to be controlled among 
participants when systolic (and diastolic) BP was <140/ 
90 mmHg. Good diabetic control was defined by HbA1C 
<7%. Waist circumference >94 cm in men or 80 cm in 
women was considered to be high (abdominal obesity). 
Excessive alcohol consumption was based on intake either 
more than 3 (2 for women) standard glasses of wine per 
day or more than 10 (5 for women) local beers per week. 
Traditional alcohol beverage was not assessed. Participants 
who smoked at least one cigarette per day were classified as 
current smokers.

Sample size and statistical analysis

A convenient sample of all eligible patients seen during 
the study period was considered. Data were analyzed using 
Statistical Package for Social Sciences (SSPS Inc, Chicago, 
Illinois, USA) V.20.0 software. Results are summarized as 
counts and percentages for qualitative variables and mean 
and standard deviation (SD) for quantitative variables. 
Group comparisons were performed with Chi² test and 
student t-test for qualitative variables where applicable, and 

analysis of variance (ANOVA) for quantitative variables. A 
P value <0.05 was considered statistically significant.

Results

Characteristics of the study population

Among the 80 participants enrolled in this study, 53 (67%) 
were female. The mean age was 62.4 years (range 39–82). 
The most common age group was 56–65 years (43.8%) 
(Figure 1). The main cardiovascular risk factors in our 
study population were hypertension, diabetes, obesity, and 
dyslipidemia. Smoking was more common among men 
(P=0.003), while obesity (P=0.002) and overweight were 
more common among women. 

Mean hypertension duration was 6.6±7.6 years. 
Hypertension duration was more recent among male 
than female. Ten percent of participants were not any 
antihypertensive treatment. Renin Angiotensin Aldosterone 
System (RAAS) blockers (ARB and ACEI) were the most 
anti-hypertensive drugs used among the participants (65%). 
The most common combination therapy used was an 
association of RAAS blockers and calcium channel blocker 
(CCB). Hypertension treatment and other risk factors are 
shown in Table 1.

Mean diabetes duration was 6.3±5.6 years. It was more 
recent in male than female. More than half of the study 
population had good glycemic control (58.7%). Metformin 
(73.8%) was the most used glycemic lowering medication, 
followed by insulin (46.3%), and sulfonylurea (33.8%). 
Insulin use is more frequent in male (P=0.032) and 

Figure 1 Sex and age repartition of study population.
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Table 1 Characteristics of the study population

Characteristics Men Women Total P value

n (%) 27 (33.8) 53 (66.3) 80 (100.0)

Mean age (range) 61.5 (45–73) 62.9 (39–82) 62.5 (39–82) 0.47

Smoking 5 (18.5) 0 (0) 5 (6.2) 0.003

Duration of hypertension ± SD 4.8±5.4 7.5±8.4 6.6±7.6 0.14

Duration of diabetes ± SD 5.8±5.4 7.3±6.0 6.3±5.6 0.27

Number of antihypertensive drugs, n (%)

0 4 (14.8) 4 (7.5) 8 (10.0) 0.43

1 6 (22.2) 18 (34.0) 24 (30.0) 0.28

2 13 (48.1) 20 (37.7) 33 (41.3) 0.37

3 and more 4 (14.8) 11 (20.8) 15 (18.8) 0.52

Number of antidiabetic drugs, n (%)

0 1 (3.7) 3 (5.7) 4 (5.0) 1

1 11 (40.7) 20 (37.7) 31 (38.8) 0.79

2 14 (51.9) 27 (50.9) 41 (51.2) 0.94

3 1 (3.7) 3 (5.7) 4 (5.0) 1

Anti hypertensive treatment, n (%)

ACE inhibitors 13 (48.1) 29 (54.7) 42 (52.5) 0.58

Calcium channel blockers 13 (48.1) 26 (49.1) 39 (48.8) 0.94

Angiotensine receptor antagonists 2 (7.4) 8 (15.1) 10 (12.5) 0.81

Diuretics 13 (48.1) 23 (43.4) 36 (45.0) 0.95

Type of antidiabetic drug, n (%)

Insuline 17 (63.0) 20 (37.7) 37 (46.3) 0.03

Metformine 19 (70.4) 40 (75.5) 59 (73.8) 0.62

Sulfonylurea 4 (14.8) 23 (43.4) 27 (33.8) 0.01

Others 2 (7.4) 0 (0) 2 (2.5) 0.11

Microvascular complications, n (%)

All 17 (63.0) 32 (60.4) 49 (61.3) 0.51

Retinopathy 7 (25.9) 14 (26.4) 21 (26.3) 0.96

Nephropathy 6 (22.2) 2 (3.8) 8 (10.0) 0.02

Neuropathy 17 (63.0) 31 (58.5) 48 (60.0) 0.7

Macrovascular complications, n (%)

All 6 (22.2) 9 (17.0) 15 (18.8) 0.39

Ischemic heart disease 3 (11.1) 3 (5.7) 6 (7.5) 0.38

Stroke 0 (0) 2 (3.8) 2 (2.5) 0.55

Peripheral artery disease 3 (11.1) 4 (7.5) 7 (8.8) 0.68

Table 1 (continued)
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sulfonylurea use exhibits a female predominance (P=0.011). 
Diabetes complications were frequent among study 
participants. Microvascular complications rate was 61.3%, 
and macrovascular complications were seen in 18.8% of the 
study population. Statin use was low (46.8%), compared to 
the prevalence of dyslipidemia and the global cardiovascular 
risk of the patients.

Impact of rest on blood pressure measurement and 
associated factors 

The mean SBP30 and SBP45 were significantly low among 
women than men (P=0.02 and P=0.01 respectively). There 
was no significant difference in DBP between men and 
women according to the rest time (Table 2). 

BP fell after rest by 8.3 (6.5%) mmHg between SBP30 
and SBP15 and by 13.5 (9.4%) mmHg between SBP45 
and SBP15. By the same, DBP fell by 3.1 (3.9%) mmHg 
between DBP30 and DBP15 and by 5.5 mmHg (6.6%) 
between DBP15 and DBP45 (Figure 2). All these reductions 
were statistically significant (P<0.001). 

Only 30% of participants achieved good BP control at 
15 minutes. BP45 reclassified 6.3% and 16.3% with poor 
control at BP30 and BP15 respectively (Figure 3). There 
was a female predominance among participants controlled 

at 30 min (P=0.002).
Among all factors tested, RAAS blockers were associated 

with SBP reduction but only between 30 and 15 minutes 
(P=0.004) (Table 3). Specifically, ACEI use was associated 
with SBP reduction (P=0.006 between 30 and 15 minutes, 
and P=0.04 between 45 and 30 minutes) (Table 4). 

Discussion

We carried out this cross-sectional study to assess the 
magnitude of the reduction of BP with prolonged rest in 
a group of patients with hypertension and diabetes in a 
sub-Saharan African setting. We also sought to study the 
determinants of this reduction. This study represents the 
first analysis of BP drop with rest in a specific population 
with hypertension and diabetes in Africa. 

This study should be interpreted in the light some 
limitations. The sample size of participants was small due 
to the restricted population of diabetics with hypertension, 
thus reducing our capacity to detect significant correlations. 
Another problem was our first BP measurement at  
15 minutes making difficult the comparison with other 
studies. Our study population is made up of people with 
long-standing diabetes (>6 years), and who had many 
vascular complications. Finally, participants of this study are 

Table 1 (continued)

Characteristics Men Women Total P value

Dyslipidemia, n (%) 13 (48.1) 21 (39.6) 34 (42.5) 0.47

Statine use, n (%) 10 (37) 27 (50.9) 37 (46.3) 0.24

Obesity, n (%) 9 (33.3) 37 (68.8) 46 (57.5) 0.002

Overweight, n (%) 11 (40.7) 20 (37.7) 31 (38.8) 0.49

Glycemic control, n (%) 13 (48.1) 34 (64.2) 47 (58.7) 0.17

Table 2 Variations of systolic blood pressure (SBP) and diastolic blood pressure (DBP) according to sex

Variables Men Female All population P value

SBP15 156.0±27.8 150.5±23.2 152.3±26.4 0.38

SBP30 151.7±19 140.1±21.9 144.0±21.6 0.02

SBP45 146.3±19.5 134.7±20.3 138.6±20.6 0.01

DBP15 91.2±17.2 87.2±13.6 88.5±15.1 0.26

DBP30 89.3±15.1 83.3±12.3 85.3±13.5 0.06

DBP45 84.0±10.5 82.3 ±12.2 82.9±11.6 0.52
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living, for the majority, with few financial means, making 
difficult the availability of some drug and the realization of 
paraclinical examinations.

Mean SBP15 in this study was 152 mmHg. This finding 
is similar to that reported by Menanga et al. in a population 
of hypertensive patients in an outpatient clinic in Yaounde 
after 10 minutes of rest (21). Overall, 24 (30%) participants 
had their BP controlled at 15 minutes. Our findings are 
close to that reported by Dzudie et al. after 10 minutes of 
rest (control rate of 24.6%) (22).

Our findings are similar to those reported in other 
settings in the world, where there was a BP fall with time 
(18,19,23,24). We found that rest improved BP reliability on 
SBP (with a drop of 8.3 mmHg between 15 and 30 minutes 
and 13.5 mmHg between 15 and 45 minutes) and DBP (with 
a drop of 3.1 between 15 and 30 minutes a and 5.5 between 
15 and 45 minutes). But compared to other studies, the BP 
fall with time was lower in our participants. At 16 minutes, 
the BP drop reported by Sala et al. was almost the same by 
45 minutes in our study, and at 30 minutes, the BP drop 

reported by Bos et al. was almost the double that shown in 
our study at 45 minutes (18,19). This low BP fall could be 
due to our study population, who were all African diabetic 
patients with hypertension (living in a Sub-Saharan African 
setting), and who had many vascular complications. Genetic 
factors, lifestyle, and environmental factors could also play 
an important role in BP fall in our population. However, 
Scherpbier-de Haan et al. findings were similar to our own 
with a reduction of 7.6 mmHg of SBP and 2.5 mmHg of 
DBP at 30 minutes (24). 

Due to BP fall with rest, BP45 reclassified 6.3% and 
16.3% with poor control at BP30 and BP15 respectively. 
This was similar to that reported by Nikolic et al., where 
rest improved control by 9.2% (23).

The new finding in this study is the association of SBP 
reduction partially with the use of Renin Angiotensin 
Aldosterone System (RAAS) blockers, and specifically with 
the Angiotensin Converting Enzyme Inhibitors (ACEIs). 
There is no similar finding in the literature. Further studies 
are needed to confirm our findings.

Conclusions

With increased resting for 45 minutes, rather than the 
recommended 5 to 10 minutes, SBP is reduced by 8.3 
between 30 and 15 minutes and by 13.5 mmHg between 
45 and 15 minutes. DBP is reduced by 3.1 between 30 and 
15 minutes and by 5.5 mmHg between 45 and 15 minutes. 
BP45 reclassified 6.3% and 16.3% with poor control at 
BP30 and BP15 respectively. ARB and ACE inhibitors 
seemed linked to a time reduction of SBP. Resting for  
45 minutes may improve the reliability of the office blood 

Figure 2 BP reduction between 15 and 45 minutes of rest. BP, blood pressure.
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pressure values in Africans with diabetes and hypertension. 
Further studies are needed to confirm our findings.
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