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Objectives. The primary objective was to estimate the prevalence of patients diagnosed with hypertension

using the proxy marker of antihypertensive drug therapy in Greenland and to compare the prevalences within

the 5 health regions in Greenland. The second objective was to review 2 quality indicators in antihypertensive

care.

Study design. Observational and cross-sectional study reviewing electronic medical records.

Methods. Information about age and gender was collected from all patients receiving antihypertensive

drug prescriptions within a 2-year period prior to the data extraction in January 2011. Only patients

aged 20 or above were included. The age- and gender-specific prevalence of patients in antihypertensive

treatment was calculated using the population as it was 1 January 2010 in Greenland as background

population. A subsample consisting of patients in antihypertensive treatment aged 20 or above born

within the first 5 days of each month was identified. Review of electronic medical records 1 year back

in time (1 January 2010 onwards) was carried out and information on blood pressure obtained. The quality

of care was evaluated with respect to 2 indicators: follow-up management and blood pressure level,

respectively.

Results. The total number of patients in treatment with antihypertensive drugs was 4,462 (1,998 males and

2,464 females) corresponding to a prevalence of 11.4% (4,462/39,231). The prevalence was higher among

females than among males. The prevalence increased with age and differed among the 5 health regions.

The percentage of patients in antihypertensive treatment with minimum 1 follow-up visit within 1 year (blood

pressure measured and registered in a health clinic) was only 77.7%. Some 45% of patients in antihypertensive

treatment achieved blood pressure below 140/90 mmHg.

Conclusion. Hypertension is a common disorder in Greenland. The quality of antihypertensive care is

suboptimal and leaves room for improvement. A national strategy based on guidelines, use of electronic drug

prescriptions and recording of blood pressures combined with continuous monitoring the quality is

recommended in order to prevent complications of untreated hypertension.
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G
lobally hypertension has become a common

disorder affecting approximately one-third of

the world’s adult population and it is predicted

to increase with 60% towards 2025 (1). Hypertension is

associated with a number of serious conditions and

accounts worldwide for approximately 13.5% of all

premature deaths, 54% of all strokes and 47% of ischemic

heart diseases (2).

Hypertension is a heavy burden not only in the

economically developed countries, but also in the eco-

nomically developing countries (1). The developing

countries are facing a new situation, where obesity and
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overweight are becoming even more common and coexist

with undernutrition and infectious diseases (3). With

exception of the sub-Saharan African population, cardi-

ovascular disease is now the leading cause of death in the

developing countries (4).

In Greenland infectious diseases and accidents were

once the biggest health challenges in society (5,6).

Although incidence of infectious diseases is still higher

than in other western countries, lifestyle-related diseases

have now surpassed these (5,6). The lifestyle-related

disorders/diseases now abundant in the Arctic regions

are: obesity, hypertension, diabetes mellitus Type 2, and

cardiovascular diseases (5�10). The change in health

epidemiology in Greenland is likely to be due to the

social and cultural transition that has occurred in

Greenland and other parts of the Arctic region during

the past 40�50 years (5,6).

Cardiovascular disease is associated with multiple

risk factors that can be divided into non-modifiable risk

factors (age, gender and genetics) and modifiable risk

factors (smoking, physical inactivity, overweight/obesity,

diabetes mellitus, cholesterol and hypertension) (11,12).

Among Inuit in the Arctic the overall cardiovascular

mortality has been reported higher than in European/

North American populations (13). It was commonly

believed that the high intake of sea mammals rich in

polyunsaturated fatty acids protected the Inuits against

cardiovascular disease. However, this belief has recently

been questioned (10,13). Supporting the new observa-

tions of increasing mortality from ischemic heart disease

with increasing westernisation in the Arctic region (13),

several studies have found increased risk of cardiovascu-

lar disease and modifiable risk factors among the Inuit.

The risk factors now abundant included smoking,

obesity, hypertension, insulin resistance and diabetes

mellitus (8,14,15).

Increasing awareness, treatment and control of hyper-

tension are associated with a reduction in cardiovas-

cular disease and total mortality (16,17). An early

intervention with focus on hypertension would therefore

be beneficial. There is, however, sparse knowledge of

prevalence of patients treated with antihypertensive drugs

in Greenland. Furthermore, the present quality of anti-

hypertensive care given by the Greenlandic healthcare

clinics is unknown.

The objective of the present study was to estimate the

national prevalence of patients treated with antihyperten-

sive drugs in Greenland, to compare the prevalences

within the 5 health regions and to determine the quality

of care in patients treated with antihypertensive drugs.

Material and methods
The study was designed as a cross-sectional study of the

Greenlandic population. Observational data were col-

lected retrospectively trough the electronic medical

record (EMR) implemented in the Greenlandic primary

healthcare system.

Patients who had antihypertensive drugs prescribed

electronically were used as a proxy for patients diagnosed

with hypertension. This method was selected firstly to

produce baseline data with outcomes that are very

feasible and easy to reproduce and therefore to correlate,

reinvestigate and monitor. Secondly, this method was the

only one that electronically could identify patients that

might have hypertension since the diagnosis field in the

EMR is not used routinely in Greenland.

Setting
Greenland is a big country covering an area of over 2

million km2 and is thus the world’s largest island. The

country is only sparsely populated with approximately

56,000 inhabitants living widely spread along the coast.

There are 18 towns and around 60 minor settlements.

Furthermore, the country is divided into 4 governmental

regions and 5 health regions (18).

Approximately 90% of the population is of Green-

landic origin (native Inuit), whereas the last 10% are

immigrants (mostly Danes). The native Greenlanders are

closely related to the Inuit and Yupik in Canada, Alaska

and Siberia (19) together inhabiting the circumpolar or

Arctic region.

The management of antihypertensive treatment is

handled locally in each primary healthcare clinic. In

addition, a number of more complicated patients living in

Nuuk are treated in the outpatient clinic at the Depart-

ment of Internal Medicine, Queen Ingrid’s Hospital in

Nuuk.

All primary healthcare clinics use the same EMR,

implemented in the autumn 2007. Part of the EMR is an

electronic module for drug prescriptions, which is widely

used among primary healthcare clinics. Handwritten

prescriptions are still used in Queen Ingrid’s Hospital

and in a few of the primary healthcare clinics. It is

not possible to trace these prescriptions electronically.

All prescriptions in Greenland are valid for 1 year.

Study population
Prevalence

The study population was identified retrospectively

through a statistic module part of the EMR system.

The criteria for inclusion were patients aged 20 or above

and who had antihypertensive drugs prescribed electro-

nically within a period of 2 years prior to the time of data

extraction in January 2011. Antihypertensive drugs were

defined as drugs with Anatomical Therapeutic Chemical

(ATC) codes C02�C04 and C07�09. The electronic

identification was done for each of the 16 healthcare

clinics separately during January 2011.

Information about age and gender was obtained for all

patients included in the study population.
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Quality

A subsample of all patients included in the study

population and born within the first 5 days of each

month was assembled to evaluate the quality of care in

patients treated with antihypertensive drugs. A review of

their medical records was done during a 1-year period

prior to the time of data extraction 1 January 2011

(Fig. 1). If a blood pressure (BP) measurement was

recorded in the EMR within the previous year the BP

value was included in the study. In cases where more than

1 BP was recorded in the EMR, the lowest blood pressure

was included.

Analysis
Prevalence

The age- and gender-specific prevalence of patients ]20

and patients ]40 was calculated, using the Greenlandic

population as of 1 January 2010 as background popula-

tion (20). The prevalence of patients (aged 40 or above)

was furthermore compared within the 5 health regions in

Greenland.

In a subanalysis data from 5 clinics were excluded to

accommodate for a potential underestimation of the

prevalence due to clinics, where the electronically pre-

scriptions was not fully implemented. The new prevalence

estimates were calculated for adult patients (aged 40 or

above).

Quality
The quality of care among patients treated with anti-

hypertensive drugs was evaluated with regard to 2

different quality indicators listed in Table I. The first

variable was a process indicator measuring the percentage

of patients in antihypertensive treatment having their

BP measured and registered in the EMR within 1 year.

No selection or exclusion was made on the BP measure-

ments extracted from the EMR. Therefore both measure-

ments from patients in the primary and secondary health

care units were included. The second variable was an

outcome indicator measuring the percentage of patients

in antihypertensive treatment having their BP controlled,

for example systolic BPB140 and diastolic BPB90

(11,12). The quality indicators were based on recommen-

dations from hypertension guidelines (11,12) and chosen

to respond in the best possible way to the following 5

criteria: acceptability, feasibility, reliability, sensitivity

and validity (21). Due to guidelines, controlled BP

defined as systolic BPB140 and diastolic BPB90 was

chosen (11,12). Although the limits of blood pressure

control differ according to co-morbidities (diabetes

mellitus, kidney disease or ischemic heart disease) no

differentiation was made (11,12).

Statistics
Chi-square tests were used to compare frequencies

between regions. Normally distributed parameters were

described using mean and standard deviation (SD).

Check for normality was done using Q�Q plots. Means

were compared using t-test. P-value at 0.05 was used as

level of significance. Estimates were calculated with 95%

confidence intervals. Statistical analyses were performed

using SPSS 17.0.

Results

Prevalence
In total 4,462 (1,998 males and 2,464 females) persons

received an electronic prescription for an antihypertensive

drug corresponding to a prevalence of 11.4% (4,462/

39,231) (95% CI: 11.1�11.7) in Greenland 2009�2010.

The prevalence of patients treated with antihyperten-

sive drugs was higher among females, 14.1% (2,464/

17,421) compared to males, 9.9% (1,998/20,245),

(pB0.001). The age- and gender-specific prevalence for

all patients aged 20 or above is illustrated in Fig. 2.

The prevalence of patients treated with antihypertensive

drugs increased with age. There was no age difference

(p�0.438) among the females and males receiving

antihypertensive treatment.

Fig. 1. Timeline: incorporation of EMR, study period and data collection.
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The prevalence of patients aged 40 or above treated

with antihypertensive drugs was 15.9% (4,259/26,806)

(95% CI: 15.5�16.3) for all inhabitants in Greenland

and the prevalence differed among the 5 health regions

(pB0.001). There was no age difference among the

patients in the 5 health regions (p�0.7). They did,

however, differ with respect to gender (pB0.001).

Five of the 16 health clinics were excluded in the

subanalysis. The overall prevalence for adult patients

(aged 40 or above) in the subanalysis became 19.7%

(2,928/14,879) (95% CI 19.0�20.3), indicating an under-

estimation of approximately 20% assuming the same real

prevalence of diagnosed hypertension in all clinics.

Quality
A total of 703 patients were included in the study of

quality in antihypertensive care. The subsample repre-

sents 16% (703/4,462) of all patients (aged 20 or above)

treated with antihypertensive drugs in Greenland 2009�
2010 (Table II). The subsample did not differ in age

(p�0.1) or gender (p�0.535) from the study population.

Age and systolic and diastolic blood pressure followed

the normal distribution.

A total of 77.7% (95% CI: 74.3�80.5) of patients

treated with antihypertensive drugs had their blood

pressure measured at least once within 1 year. In addition

59.2% (95% CI: 55.5�62.8) had their blood pressure

measured at least twice within 1 year. The follow-up rate

differed among the 5 health regions in Greenland

(p�0.012).

Of all patients treated with antihypertensive drugs 45%

(95% CI: 41.6�48.6) achieved blood pressure below 140/

90 mmHg. Among the hypertensive patients receiving at

least 1 follow-up visit in 1 year 58.5% (95% CI 54.0�63.0)

achieved a blood pressure below 140/90 mmHg. Indivi-

dual rates for systolic and diastolic blood pressure are

listed in Table II.

Discussion

Main findings
The prevalence of patients treated with antihypertensive

drugs in Greenland was 11.8% for all patients aged 20

years or above and 15.9% for the population aged 40 or

above. The annual follow-up rate of patients treated with

antihypertensive drugs was estimated to be 77.7 and 45%

achieved a blood pressure level below 140/90 mmHg.

Table I. Indicators of quality

Area of intervention Type Indicator Limit

Follow-up

management

Process indicator Annual rate of patients having their BP measured Minimum 1 BP measurement within 1

year

Blood pressure level Outcome

indicator

BP control rate SystolicB140 mmHg

� DiastolicB90 mmHg

� Syst./Diast.B140/90 mmHg

Fig. 2. Age and gender specific prevalence of patients in treatment with antihypertensive drugs in Greenland.
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Strengths and weaknesses
Prevalence

Data recorded in the EMR system from all primary

health care clinics in Greenland were in the present study

used to estimate prevalence of diagnosed hypertension

and quality of antihypertensive care. The immediate

benefits of this method were firstly the possibility of

using a standardised search tool and, secondly, the

possibility of including all patients in Greenland with

contact to the health care system. The drawback of this

method was that some clinics do not use the EMR

regularly or thoroughly when prescribing drugs or

recording patient data. Therefore there was a potential

underestimation of the prevalence.

We used electronic antihypertensive drug prescriptions

as an approximation for patients diagnosed with hyper-

tension. With this method the outcomes are very feasible

and easy to reproduce and therefore to correlate,

reinvestigate and monitor. On the other hand there are

obvious limitations which should be taken into account

in the interpretation of the results. For example, the drugs

classified as antihypertensives can have other indications

than hypertension (heart failure, oedema etc.) which

could lead to misclassification errors and an overestima-

tion of the prevalence estimates. This overestimation may

be as much as 25% since only 75% of patients treated with

antihypertensive drugs in an older study indicated in a

questionnaire that they had hypertension (22). A more

recent study has documented that using both a diagnosis

and prescription claim has greater sensitivity and speci-

ficity than using a diagnosis claim only (23). The

percentage of patients in Greenland treated with anti-

hypertensive drugs that actually has hypertension in is,

however, unknown. On the other hand it could be

expected that the real prevalence in the population is

much higher than estimated in the study due to a large

amount of undiagnosed patients with hypertension. This

would potentially balance the bias in the prevalence

estimation. A recent study in Denmark based on blood

pressure measurements performed at home, thus demon-

strated that only 72% of those having hypertension were

aware of it while only 64% were treated for hypertension

(24). A recent population survey performed in Greenland

based on causal blood pressure measurements indicated

that only 25% of those with hypertension were aware of

it (25).

This problem also limits the analysis of the quality in

the management of patients treated with antihypertensive

drugs. However, all patients receiving antihypertensive

drugs for any reason should have their blood pressure

monitored regularly and we have no reason to believe that

these other conditions would be handled neither better

nor worse than patients treated with antihypertensive

drugs for hypertension.T
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Quality

The subsample used in the quality review represented a

large sample with 703 patients, equalling 16% of the total

study population. The subsample was selected using the

date of birth, which must be considered an independent

variable in this context. The patients in the subsample did

not differ in age or gender from the rest of the study

population. The subsample can therefore be considered

a reliable representative of the study sample.

The blood pressure measurements obtained from the

EMR in the quality review were not measured under

standardised circumstances, as blood pressure measure-

ments were included for doctors’ surgery, emergency

room and hospitalised patients. This means that the

actual rate of follow-up visits, where blood pressure

measurements were intentional and scheduled to monitor

the antihypertensive treatment, was likely to be over-

estimated. This should be borne in mind when consider-

ing the already very low follow-up rate. The blood

pressure level in the patients treated with antihypertensive

drugs must be interpreted with caution as they reflect

causal measurements. Nevertheless, they represent values

to which the physician takes or should take action when

considering treatment and follow-up.

The blood pressure measurements included in the

study did not exclude patient with lower blood pressure

recommendations, for example in patients with co-

morbidities increasing their risk of cardiovascular death

such as diabetes mellitus, kidney diseases, and ischemic

heart disease. Furthermore, only the lowest blood pres-

sure registered in the EMR was obtained. Both condi-

tions may potentially lead to an overestimation of the

quality of controlled blood pressure.

The quality review included 2 quality indicators for the

evaluation of antihypertensive care. For a complete

evaluation of the present antihypertensive care it would

be desirable to have included other important and

relevant indicators of quality such as initial laboratory

test, lifestyle modification including weight, smoking,

and alcohol consumption, a risk profile and adherence to

treatment, etc. (26). However, the study design only

allowed for investigation of feasible data extracted from

the EMR. We therefore we chose to focus solely on 2

important and strong markers of the general antihyper-

tensive care; the follow-up rate and the blood pressure

level, respectively.

Discussion of the results
Prevalence

The prevalence of patients treated with antihypertensive

drugs in Greenland was approximately 12% of the

Greenlandic population aged 20 or above. A Canadian

study of the age- and gender-specific prevalence of

Canadians diagnosed with hypertension reported a

mean prevalence at 19.2% (8�25.3%) (16). The area

where the 8% was found was the region of Nunavut,

which is an area with a low population density and

primarily inhabited by Inuits like Greenland and,

therefore, interesting and comparable to our results.

The difference between the prevalence of diagnosed

hypertension from Inuits in Canada and Greenland is

not large.

The prevalence of patients treated with antihyperten-

sive drugs in our study is much lower than the prevalence

of hypertension among participants in a resent popula-

tion survey in Greenland where 40% of males and 32% of

females where classified as hypertensive (25). However,

the diagnoses were based on a causal blood pressure

measurements or self reported hypertension and cannot

be directly compared to a clinical established diagnosis of

hypertension due to the white coat effect affecting more

than 20% of patients with an elevated causal blood

pressure measurement (27). In the population survey,

around a quarter (prevalence around 10%) were treated

for hypertension, corresponding quite well to the pre-

valence documented in the present study.

A recent study among 832 Inuits aged 15 and above

participating in a cross-sectional population study in

Canada carried out in 2004 found an overall hyper-

tension rate of 19% measured through blood pressure

levels above 140/90 mmHg or receiving antihyper-

tensive drugs (15). Comparing this estimate of the

overall prevalence of hypertension in an Inuit popula-

tion with our prevalence estimation of patients aged

20 or above diagnosed with hypertension in Greenland

indicates that only two-thirds of all hypertensive pa-

tients are recognised and treated for hypertension in

Greenland.

The prevalence of patients treated with antihypertensive

drugs differed within the 5 health regions in Greenland,

suggesting either that the occurrence of hypertension

varies geographically in Greenland or the detection rate

of hypertensive patients in some of the clinics is lower than

others or reflecting differences in the use of the electronic

prescriptions. The last 2 possibilities are modifiable and

leave room for improvement.

A study of the cross-sectional blood pressure among

the Inuit in the Arctic regions included 4 different Inuit

populations from Canada, Alaska and Greenland (28).

The study of the Greenlandic Inuit was carried out

between 1999 and 2001 where 1,295 participants aged

18 or above were included. They found that 9% of the

study population in Greenland received antihypertensive

drugs during the study period. When comparing this

estimated prevalence of patients in antihypertensive

treatment with our estimate found nearly 10 years later

it showed a 30% increase. This could either be due to an

increased incidence of hypertension in the population

and/or an increased detection rate.
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Quality

The review of the quality in the antihypertensive care

revealed a great challenge for improvement, especially

regarding the annual follow-up visits with only 77.7% of

patients treated with antihypertensive drugs having their

blood pressure measured within 1 year. In comparison, a

Canadian study found that approximately 89% of their

patients diagnosed with hypertension visited the physi-

cian within 1 year (lowest rates were seen among the

youngest patients 20�39) (29). The difference in the

follow-up rates becomes nearly 50% between the 2

countries. The 5 health regions in Greenland differed

also significantly (p�0.012) in their follow-up rates,

suggesting that higher quality is achievable.

Blood pressure level below 140/90 mmHg was achieved

in 45% of the patients included in the subsample. A

Danish study of treatment, awareness and control of

hypertension found the control rate to be 57% in a sample

of Danish hypertensive patients receiving antihyper-

tensive treatment (24). Likewise the control rate from a

similar study in Canada was found to be nearly 65%

increasing from 13.3% in 2 decades (17). As discussed

earlier there is a potential overestimation of our rate

estimation of controlled blood pressure and when

comparing to what has been observed in other countries

the rate lies well in the lower end, leaving room for

improvement

Conclusion
We found a prevalence of nearly 12% in the Greenlandic

population being treated with antihypertensive drugs.

The prevalence differed significantly within the 5 health

regions. Regarding the quality in antihypertensive care

only 77.7% of the patients diagnosed with hypertension

received annual follow-up blood pressure measurements,

of which 45% achieved BP below 140/90 mmHg.

These findings support our initial belief and state that

hypertension is now a prevalent disease in Greenland,

especially when bearing in mind that our findings only

reflect the diagnosed cases of the hypertensive popula-

tion. Additionally, we found that the quality in the

antihypertensive care was suboptimal and leaves room

for improvement.

Perspectivation
The Greenlandic health care system faces a great

challenge in respect to overcoming the new burden of

lifestyle-related disease now abundant and increasing

in Greenland. Improvement of the antihypertensive

care in Greenland will most likely lead to better detection,

treatment and control of the hypertensive patients

and thereby lead to a reduction of cardiovascular

morbidity and mortality � similar to what has been

reported in Canada due to their extensive intervention

programme against uncontrolled hypertension (16,17,30).

When considering the challenges in the Greenlandic

healthcare system with a widely spread population,

challenges in infrastructure and recruitment of qualified

medical staff to the most remote areas in the country

(31), an early and uncomplicated intervention against

modifiable risk factors such as hypertension will have a

great impact on both the individual and health economic

costs. A national strategy based on guidelines, use of

electronic drug prescriptions and recording of blood

pressures combined with continuous monitoring of the

quality is recommended in order to prevent complica-

tions of untreated hypertension.
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