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they sold. Only 25 (14.4%) pharmacists could actually iden-
tify the correct procedure for checking the accuracy of the 
devices and only 25 (14.4%) pharmacists could correctly 
identify cutoff points for systolic and diastolic blood pres-
sure delineating clinical hypertension. Only 1 pharmacist 
could correctly name a reference source for blood pressure 
measurement.  Conclusion:  There is a need for improvement 
of community pharmacists’ competence in supporting pa-
tients and in providing them with information regarding de-
vices for measuring blood pressure in Kuwait. 
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 Introduction 

 The practice of self-monitoring blood pressure (BP) at 
home is a growing trend among hypertensive patients 
and health-conscious people eager to participate in the 
monitoring or management of their condition or general 
health as evidenced by the growing sales of devices for 
self-monitoring of BP  [1–5] . A variety of these devices are 
widely available through community pharmacies and 
their purchase provides pharmacists with an opportunity 
to educate patients in their use and maintenance, in ad-
dition to counseling patients on their medications. 
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 Abstract 

  Objective:  To determine the types of devices for self-moni-
toring of blood pressure available to consumers in Kuwait 
and the pharmacists’ knowledge and level of information 
provided to consumers when purchasing such devices.    Ma-

terials and Methods:  It was possible to contact 196 of the 
230 eligible pharmacies from five governorates in Kuwait. 
Ten of these were used to pretest the questionnaire and six 
declined to participate. Another six did not carry any blood 
pressure monitoring devices and hence were excluded. Data 
was then collected from pharmacists at the 174 remaining 
community pharmacies via face-to-face structured inter-
view of the respondents at their work sites.  Results:  Of the 
174 pharmacists, 173 (99.4%) claimed to offer or provide ad-
vice to clients at the time of purchasing devices, 117 (67.1%) 
of them stating that they did so even if the patients did not 
ask. Although 147 (84.5%) respondents correctly identified 
the mercury sphygmomanometer as the most reliable de-
vice for measuring blood pressure, less than half (86, 49.4%) 
claimed to know how to check the accuracy of the devices 
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  Home BP has been reported to accurately reflect the 
patient’s mean daytime ambulatory BP, whether mea-
sured manually  [6–9]  or automatically  [10, 11] , and BP 
control has been shown to improve in patients instructed 
to monitor their BP at home and to adjust their antihy-
pertensive drug therapy themselves, compared to pa-
tients receiving usual clinic-based care  [2, 12] .

  In Kuwait, as in many other countries, hypertension 
is a common condition. Based on extrapolations of sta-
tistics from the World Health Organization it may affect 
more than 400,000 people in this country  [13] . Consum-
ers purchasing BP devices for self-monitoring usually 
rely on pharmacists to inform, educate and counsel 
them regarding their use and maintenance. When pur-
chasing the devices patients have an implicit belief that 
pharmacists are knowledgeable regarding the devices 
they sell, and the disease condition and its management. 
Many problems with different types of available home 
BP measuring devices have been identified and de-
scribed, and regulatory authorities in developed coun-
tries recommend that such devices meet certain mini-
mum standards of reliability and accuracy before they 
can be sold to consumers. The most common standards 
employed to determine reliability and accuracy are 
those of the Association for the Advancement of Medi-
cal Instrumentation and the British Hypertension Soci-
ety  [14–17] . 

  This study was therefore set out to evaluate the types 
of BP devices that are available to consumers in Kuwait 
and to assess pharmacist actions relevant to patient ad-
vice/education when purchasing a device for self-moni-
toring of BP, pharmacists’ knowledge regarding the ac-
curacy of the BP devices and their knowledge regarding 
high BP and resources for self-measurement of BP.

  Materials and Methods 

 The study method was a cross-sectional survey of pharma-
cists conducted in community pharmacies in Kuwait. It was pre-
determined to include only pharmacies usually accessible to the 
general public, and which allowed for direct interaction between 
pharmacists and patients/clients wanting to purchase BP devices 
for self-monitoring at home. These pharmacies were identified as 
community pharmacies (private and cooperative pharmacies 
and those located in private clinics and hospitals throughout Ku-
wait). A list obtained from the Ministry of Health (current at the 
time) was used to locate the private and cooperative pharmacies, 
and local directories were used to locate pharmacies in private 
clinics and hospitals. Interviewers were allocated different gov-
ernorates (Ahmadi, Farwaniya, Capital, Hawalli and Jahra) of 
Kuwait in which the interviews were to be carried out. The total 

number of eligible pharmacies operating within these areas was 
230. Investigators and trained Ministry of Health pharmacists 
were able to reach 196 pharmacies. Prior to commencing the 
study all interviewers met and practiced the interviewing tech-
nique in order to be consistent with each other and to minimize 
intra- and intersurveyor variability. On approaching a pharma-
cy, an investigator would briefly explain the purpose of the sur-
vey to the pharmacist on duty. The investigator would then re-
quest the pharmacist to participate in the survey. Pharmacists 
were free to refuse to participate in the survey. Pharmacists at six 
of the pharmacies declined to participate in the survey, and an-
other six did not carry BP monitoring devices and hence were not 
eligible for the survey. This left a total 174 pharmacies participat-
ing. 

  A survey questionnaire was designed and pretested on 10 
pharmacists (not included in the analysis of results)   working in 
community pharmacies. It was checked for question design, read-
ability, ease of comprehension and the approximate length of time 
it would take to complete. It was further refined to enhance clar-
ity of some questions by changing them from open-ended to 
close-ended questions with options to qualify or clarify the re-
sponses in some cases. The final version comprised the following 
main sections: 
 1 demographics including gender, age, nationality, number of 

years practicing pharmacy and duration of educational train-
ing in pharmacy; 

 2  questions covering the type of devices for self-monitoring of 
BP carried by the pharmacy and the pharmacist-client interac-
tion when selling the devices; 

 3 questions assessing the respondent pharmacists’ knowledge of 
the accuracy and reliability of the devices they sold, and  

 4 pharmacists’ knowledge regarding hypertension and resourc-
es for self-monitoring of BP. 
 The study was conducted during the period from January to 

June 2005. Permission to carry out the study was obtained from 
the Head, Division of Pharmaceutical Services, Ministry of 
Health. Informed verbal consent was obtained from the partici-
pants at the time of survey. Data were collected with the assistance 
of trained Ministry of Health pharmacists via face-to-face struc-
tured interview of the respondents in their pharmacies using the 
developed and pretested questionnaire. On average, each inter-
view lasted for 30 min.

  Data obtained were anonymized and entered into a computer 
using the Statistical Package for Social Sciences (SPSS, version 13) 
and descriptive analysis was conducted. Prevalence was reported 
as a percentage with 95% confidence intervals. The  �  2  test was 
used to test for correlations between the categorical variables. Sta-
tistical significance was accepted at p  !  0.05.

  Results 

 The mean ( 8 SD) age of participants was 35  8  8 years 
with men being the majority (73.9%). The average length 
of time in practice for all participants was 11  8  8 years, 
with a range spanning nearly 4 decades. The baccalaure-
ate degree was the basic qualification in pharmacy 
(98.9%), and participants were from 16 different coun-
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tries and had graduated from 49 different universities. 
Eleven participants had higher qualifications in pharma-
cy, which included diplomas and a master’s degree.

  BP Devices Available in Kuwait 
 A total of 43 brands and 124 models of three types of 

BP devices for self-monitoring were found on sale in Ku-
wait community pharmacies. These ranged from fully 
manual mercury sphygmomanometers to semiautomat-
ed (manual inflation) and fully automated digital de-
vices for both upper arm and wrist. The devices origi-
nated from Japan, the USA, Germany and South Korea. 
The price for devices of the same type and model were 
comparable in various pharmacies so that they differed 
at the most by KD 1 (about USD 3.00). This can be as-
cribed to the fact that prices are government-controlled 
and the price variation was probably due to the differ-
ence at the time of acquisition of the device by the indi-
vidual pharmacy. The types of devices available are list-
ed in  table 1 .

  Pharmacist Action when Selling Devices 
 One hundred and seventy-three pharmacists (99.4%) 

claimed that they gave the patient some level of advice 
regarding the device at the time of purchase ( table 2 ). One 
hundred and sixteen (66.7%) of the pharmacists reported 
that they either explained (46, 26.4%) or demonstrated 
(70, 40.2%) the use of the device to the patient at the time 
of purchase, even if the patient did not ask. As shown in 
 table 3 , the mercury sphygmomanometer was correctly 
identified as the most accurate and reliable device for 
measuring BP. A high percentage of participants knew 
this information, but slightly less than half (86, 49.4%) 
claimed to know how to determine the accuracy of the 
devices. Further detailed questioning revealed that only 
25 (14.3%) actually knew. 

  None of the pharmacists could identify appropriate 
sources of information regarding the accuracy and reli-
ability of the devices, as approved by international stan-
dards. Also, none could name any appropriate reference 
sources where one could look up information regarding 
the proper technique or guidelines for self-monitoring of 
BP. 

  No significant correlation was found between phar-
macists’ age or the number of years practicing pharmacy 
and their knowledge regarding the method for determin-
ing accuracy of device, measuring BP or finding resourc-
es for this information (p  1  0.05).

  Discussion 

 In this study we addressed several concerns regarding 
both the devices and the information that pharmacists 
may have or provide consumers when they purchase de-
vices. 

  Firstly, current standards for BP measuring devices for 
self-monitoring require that devices be validated for reli-
ability and accuracy  [18] . Although many types of devic-
es are available in Kuwait, which gives the consumers a 
wide choice, many of these devices have not been de-
signed to meet international standards of accuracy and 

Table 1. Types of BP monitoring devices available by brand and 
model (n = 124)

Type of device (by site) Number Percent

Upper arm mercury sphygmomanometer 20 16.1
Aneroid sphygmomanometer 1 0.8
Automated (digital) 62 50.0
Wrist automated 41 33.1

Table 2. Level of pharmacist action when selling BP monitoring 
device (n = 174)

Pharmacist’s action when selling device Number Percent

Explained how to use the device to 
the patient if patient asked 22 12.6

Always explained even if the patient
did not ask 46 26.4

Demonstrated how to use the device
if patient asked 35 20.1

Always demonstrated even if patient
did not ask 70 40.2

Did not explain because I do not know
how to measure blood pressure 1 0.6

Table 3. Type of device believed to be most accurate (n = 174)

Response Number Percent

‘Do not know’ 1 0.6
Aneroid sphygmomanometer, upper arm 3 1.7
Digital, upper arm 12 6.9
Digital, wrist 11 6.3
Mercury sphygmomanometer, upper arm 147 84.5



 Matowe/Abahussain/Awad/Capps

 

Med Princ Pract 2008;17:27–3130

reliability  [14–17] . Because Kuwait does not require such 
standards at present and because there is no national 
quality control testing of new devices, there is no assur-
ance that many of the available devices meet these crite-
ria. Additionally, based on our assessment of pharma-
cists’ knowledge regarding resources for BP devices and 
self-monitoring measurement, it appears that they are 
not even aware that such standards exist. If the pharma-
cists are not aware of the recommendations that devices 
meet certain standards for accuracy and reliability, it is 
logical to assume that they would be less concerned about 
the suitability of the devices they sell for self-monitoring 
of BP.

  As recommended by Stergiou et al.  [6]  and Mengden 
et al.  [7] , self-monitoring requires patient training under 
the supervision of a health care professional. Such train-
ing would include information about high BP, the proper 
procedure for self-monitoring, instructions on device 
maintenance and the proper use of the devices. Commu-
nity pharmacists in Kuwait perceive themselves as pro-
viding valuable and needed information to consumers. 
This study has therefore shown that their actual knowl-
edge, at least regarding self-monitoring devices for BP, is 
not commensurate with what they themselves perceived 
it to be.  

 Several difficulties limited the scope of this study. 
First, interview times for many pharmacists were not ide-
al as there were several interruptions by customers neces-
sitating the interviewer to return at a later time. This 
tended to make interview times longer and tiresome for 
both interviewer and interviewee. Also, some participat-
ing pharmacists had limited knowledge of English, which 
made it difficult for them to understand some questions 
and to explain their answers to some interviewers who 
did not speak Arabic.

  The questionnaire was designed to discover only cer-
tain specific information in a limited time and therefore 
did not include in-depth examination of pharmacists’ 
knowledge especially with regard to the management of 
hypertension. Furthermore, due to logistic reasons, it was 
difficult to reach 44 eligible pharmacies and hence these 
were not included in the survey. Another limitation in 
this study was that inter- and intrainterviewer variability 
was not assessed. 

  Given these limitations, however, the study provides a 
strong incentive to further this type of research and work 
at equipping pharmacists to provide better services to the 
public and to patients seeking such help.

  Since many pharmacy schools have been changing 
their curricula to develop more clinically competent 

practitioners, a greater number of recent graduates would 
be expected to fare better providing knowledge-based an-
swers to these survey questions. It was disappointing to 
find that this was not the case. Follow-up studies are 
needed to identify and rectify deficiencies in pharma-
cists’ competences and knowledge. A specific aspect aris-
ing from this study that should be examined is mainte-
nance and use of BP devices by the general public and the 
effect of educational and training intervention at the 
pharmacist level. This can be addressed through con-
tinuing education programs to ensure that pharmacists 
have adequate background knowledge regarding BP self-
measurement and meet requirements for competence in 
the use and maintenance of devices they sell to the pub-
lic. 

  Conclusions 

 In this study of community pharmacy practice in Ku-
wait we have identified deficiencies in community phar-
macists’ knowledge regarding how to determine the ac-
curacy of BP self-monitoring devices, the cutoff points 
for clinical hypertension, and their knowledge of infor-
mation resources regarding the proper use of BP self-
monitoring devices or for the measurement of BP. 
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