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The May Measurement Month (MMM) screening campaigns comprise an opportunistic 
assessment of the arterial blood pressure (BP) of Pakistani adults (≥18 years old) 
and evaluate the level of awareness and spectrum of the problem of hypertension 
and the associated risk factors. The prospective study was carried out in May 2018 in 
multiple medical screening camps at hospitals, pharmacies, and public areas with 
the help of local health care workers under ethical guidelines. The volunteers took 
BP measurements using OMRON digital BP devices, in a seated position, and three suc
cessive readings were noted after 5 min rest. The mean values of the second and third 
readings were attained. Data were analysed centrally by the MMM project manage
ment team and multiple imputations were performed, where BP readings were miss
ing. Hypertension was defined as a systolic BP ≥140 mmHg or diastolic BP 
≥90 mmHg, or in those taking antihypertensive medication. This study included 25 
076 participants, of whom 14 726 (58.7%) were hypertensive. Among all hypertensives, 
only 11 681 were aware of their hypertension status. After imputation, age and gender 
standardization, mean systolic and diastolic BP were 129.8 mmHg and 82.9 mmHg, re
spectively. MMM17 data revealed that 55.2% of those screened were hypertensive in 
Pakistan, while in 2018 the proportion rose slightly to 58.7%. The prevalence of hyper
tension among those screened for MMM in Pakistan was high in both years. Although 
most patients with hypertension were treated, the majority remained uncontrolled. 
Further efforts to improve awareness and control are needed.
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Introduction

Hypertension is a significantly prevalent health issue and 
the leading risk factor for developing cardiovascular dys
function, contributing to a high proportion of morbidity 
and mortality as well as an increased economic burden. 
Despite advancement in medical sciences, blood pres
sure (BP) control is still a challenging task to be 

accomplished.1 Shafi et al.2 reported a 34.3% prevalence 
of hypertension and poor BP control in rural Punjab, 
Pakistan. BP control is a major health concern which re
quires amongst other interventions, awareness pro
grammes related to life style modifications, physical 
exercise, and BP monitoring.2 Gupta et al.3 reported 
low BP control rates and lack of awareness regarding 
hypertension in South Asians. Cardiovascular diseases 
are one of the greater health issues in Pakistan, and 
hypertension is one of the major contributing risk fac
tors.4 Uncontrolled hypertension over a prolonged 
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duration may lead to several major adverse cardiovascu
lar events including cardiac failure. If hypertension is 
prevented in younger age groups, this may decrease 
the risk of developing many life-threatening cardiovas
cular conditions in later life.5 Lack of awareness regard
ing BP control, hypertension, and tobacco smoking have 
been reported as leading risk factors for developing car
diovascular diseases in Pakistan.6 May Measurement 
Month (MMM) is a large-scale BP screening project 
planned for increasing awareness about high BP and a 
temporary solution to the dearth of BP screening pro
grammes around the world. According to data arising 
from MMM 2017 in Pakistan, the percentage of partici
pants with hypertension was 55.2%.7 This study examines 
the 2018 MMM data to track changes in BP management 
and control.

Methods

This cross-sectional MMM survey was carried out in May 2018. 
Participants were informed about screening camps through pub
lic health messages in pamphlets distributed in public places. 
After informed consent, trained health care workers took BP 
measurements of adults ≥18 years old at multiple medical 
screening camps in hospitals, clinics, and public areas through
out Pakistan, using a validated OMRON digital BP device, in the 
sitting position. Three successive readings were taken at 1 min 
intervals, and a mean value of the second and third readings 
was attained. Detailed history including age, gender, self- 
reported weight, and history of taking antihypertensive medica
tion were taken from the screenees and entered in predesigned 
data capture forms provided by the MMM team. Hypertension 
was defined as a systolic BP ≥140 mmHg or diastolic BP 
≥90 mmHg, or those taking antihypertensive medication. In 
those on antihypertensive medication, control was defined as 
BP <140/90 mmHg. A body mass index (BMI) was stratified as fol
lows: <18.5 kg/m2 (underweight), 18.5–24.9 kg/m2 (healthy 
weight), 25.0–29.9 kg/m2 (overweight), and ≥30.0 kg/m2 (ob
ese).7 Data were analysed centrally by the MMM project man
agement team and multiple imputations were performed, 
where BP readings were missing based on the global MMM data.8

Results

A total of 25 076 participants were screened in MMM 2018 
of whom 34.2 and 65.8% were females and males, re
spectively. Their mean age was 44.6 ± 14.6 years. Using 
the mean of the second and third readings, the average 
systolic BP was 123.2 mmHg and diastolic BP was 
80.1 mmHg in those with all three readings. There 
were 5423 (21.6%) screenees who previously partici
pated in the MMM 2017 campaign.

Following imputation, 14 726 (58.7%) of participants 
had hypertension of whom 11 681 (79.3%) were aware 
and 10 759 (73.1%) were taking antihypertensive medica
tions. Only, 47.3% of those on medication had controlled 
BP. Overall, among all hypertensives (n = 14 726), only 
5086 (34.5%) screenees had their BP controlled to 
<140/90 mmHg (Table 1). The proportion of screenees 
who had never had their BP checked was 26.3%. The 
proportion of study participants, who were diabetic, 
having previous MI or stroke were 29.2, 12.9 and 12.4%, 
respectively. Participants with reported diabetes had 
on average a higher systolic BP (1.49 mmHg higher, 
P < 0.001), but those with a history of stroke had lower 
BPs after adjusting for age, gender, and antihypertensive 
medication use (systolic BP 1.07 mmHg lower; diastolic 
BP 1.89 mmHg lower; P < 0.01 for both). Similar lower 
diastolic BP was seen in subjects with previous myocar
dial infarction. Overweight and obese participants had 
significantly higher systolic and diastolic BP compared 
with those of a healthy weight and participants who 
were underweight had significantly lower mean BPs.

Discussion

During the course of this study, a high percentage (58.7%) 
of participants were found to have hypertension, and 
only one third of all hypertensives (34.5%) had a BP con
trolled to <140/90 mmHg. Higher BP has been noted in 
overweight, obese, and diabetic patients. MMM 2018 
data revealed a slightly higher proportion of participants 
with hypertension (58.7%) in Pakistan compared with MMM 
2017 (55.2%).7 This is consistent with a meta-analysis by 
Shah et al.9 that included multiple studies conducted 
on Pakistanis, which documented a higher burden of 
hypertension among the adult Pakistanis, a trend which 
is increasing year by year. The MMM 2018 data are similar 
to those in the STEPS survey10.  STEPS, sponsored by the 
WHO, used various standardized methods to collect, ana
lyze and disseminate data on key NCD risk factors in many 
countries.  Hypertension was one of the NCDs evaluated 
in the Pakistan survey10 carried out in two major provinces 
of Pakistan and found a similarly high prevalence of hyper
tension of 53%. Increasing trends of living a sedentary life
style and lower levels of physical activity are contributing 
factors for developing overweight, obesity, diabetes mel
litus, and hypertension. The present study revealed that 
26.3% individuals had never had their BP checked. Those 
with undiagnosed and untreated hypertension are at risk 
of developing cardiovascular complications, but this 
may be a bigger problem in more remote areas where 
the inhabitants are less well educated and health care 

Table 1 Total participants and percentages with hypertension, awareness, on medication, and with controlled blood pressure

Total 
participants

Number (%) with 
hypertension

Number (%) of 
hypertensives 

aware

Number (%) of 
hypertensives on 

medication

Number (%) of those 
on medication with 

controlled BP

Number (%) of all 
hypertensives with 

controlled BP

25 076 14 726 (58.7) 11 681 (79.3) 10 759 (73.1) 5086 (47.3) 5086 (34.5)
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facilities are more limited. Acccording to Osuala11 edu
cating the people about regular exercise, weight control 
and regular BP checks may help with BP control. In urban 
Pakistan Khan et al.12 reported that 18% of hypertensive 
individuals are in younger age groups and among them 
only one in eight had their BP controlled. Similarly, Shafi 
et al.2 working in multiple screening camps in vicinities 
of the Punjab, Pakistan, found hypertension to be strongly 
related to BMI and diabetes mellitus. In addition, Naseem 
et al.13 suggested that knowledge and attitudes among 
the community play an important role in the control of 
hypertension.

Conclusion

The prevalence of hypertension among those screened 
for MMM in Pakistan is high. Although most patients 
with hypertension were treated, the majority remained 
uncontrolled. Further efforts to improve awareness and 
control are needed.
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