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ABSTRACT
Introduction: The complications that DM2 can develop, and the undiagnosed population (6%) high-

light the importance of screening at the population level. The aim of this work is to evaluate and verify 
whether the professional activity performed in pharmacies is a good point to detect patients with undi-
agnosed type 2 diabetes mellitus and to refer them for a possible diagnosis. Moreover, to evaluate the 
environmental impact of the actions. 

Methodology: Findrisc questionnaire for patients who met the inclusion criteria and agreed to partic-
ipate in the study. Basal capillary blood glucose measurement if the result was ≥15 points and referral to 
a physician if blood glucose was ≥110mg/dL.

Results: 44 pharmacies participated. The sample included 434 users; those with high or very high risk 
(Findrisc ≥15) underwent capillary basal glycemia, with a mean result of 124.51 mg/dL (SD=33.6). Out of 
the 89 patients referred to the physician (20.5%), the patients diagnosed with diabetes type 2 accounted 
for 3% of the analyzed sample.

Conclusions: The number of newly diagnosed patients (3%) reflects that the community pharmacy 
is a good place for diabetes detection. In addition, the study reveals pharmacists’ usefulness in their role 
as a health educator, since they provide guidance on healthy lifestyle habits to those patients not subject 
to physician referral. Furthermore, closer collaborations between physicians and pharmacists would be 
necessary in diabetes screening, since the return of information was low; although we can observe that in 
rural areas, where the relationship is close, the return rate was 85.2%.

INTRODUCTION
In the Di@betes study performed in Spain to ascertain diabetes prevalence, it was es-
timated that approximately 30% of the population had some type of abnormality in 
carbohydrate metabolism. According to data from this study, the global prevalence of 
diabetes mellitus adjusted for age and sex was 13.8%; approximately half (6%) was 
undiagnosed diabetes mellitus (1).

The symptoms of this disease, in general, have a low intensity or may even not mani-
fest themselves, whereby high blood glucose levels can lead to various complications (2). 
Not knowing the diagnosis of this disease often involves a long time during which (3,4) 
these patients could present a high risk of developing macrovascular and microvascular 
complications (5,6). For this reason, early detection and commencing treatment as soon 
as possible to reduce the course and complications of this disease are so important (7,8).

Screening tests to determine diabetes are recommended by institutions such as the 
NICE (9), Canadian Task Force (10), ADA (6) and SED (11).
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ABBREVIATIONS
ADA: American Diabetes Association 
BMI: Body mass Index 
cm: centimeters. 
CO2: Carbon Dioxide 
dL: deciliters
DM2: Diabetes mellitus type 2
kg: kilograms 
km: kilometres
mg: miligrams 
NICE: National Institute for Health 
and Care Excellence 
SD: Standard Deviation
SED: Sociedad Española de Diabetes 
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The risk of suffering diabetes can be determined by the 
Frindrisc questionnaire, one of the most commonly used 
tools because it is a non-invasive technique that enables 
identifying patients at higher risk of developing diabetes 
mellitus type 2 (DM2) and if necessary, performing comple-
mentary tests to determine the diagnosis of undiagnosed 
DM2; or, on the other hand, following them up periodically 
to try and delay disease onset (11-13). In Spain, the capacity 
of this test was validated by means of the Pizarra study in 
2012 (14).

At the moment knowing the environmental impact of 
the activities performed is very convenient, since the health 
sector accounts for 4.4% of global CO2 emissions, putting 
it in fifth place in terms of contribution of emissions to the 
atmosphere (15-17). This is especially important in rural ar-
eas, where doctors, appointments or medical consultations 
are not  so available, and patients sometimes need to move 
to other towns to undertake certain medical tests or pick up 
the results.

The measurement of clinical parameters, as well as 
disease prevention by performing screening and detection 
of hidden diseases or disease risk, are some of the services 
provided by the pharmacist in relation to health (18). Per-
forming this type of test in the community pharmacy helps 
to rationalize health spending and improve the quality of 
life of patients (15-17,19), particularly in rural areas, where 
avoiding travel for a capillary blood glucose determination 
benefits the patient and the environment; CO2 emissions are 
reduced.

The aim of this study is to evaluate the results of a DM2 
detection programme from community pharmacy using the 
Findrisc test and in applicable cases determination of cap-
illary blood glucose; and refer them, if applicable to their 
health centre for a possible diagnosis. As a secondary ob-
jective, analyzing the environmental impact of the action 
performed is proposed.

MATERIAL AND METHODS
Epidemiological, observational, cross-sectional study per-
formed in the pharmacies of Valladolid from 10 to 30 No-
vember 2021.

Taking part in the study was offered in general and vol-
untarily to all pharmacies in Valladolid. Those pharmacies 
that agreed to participate (15.7%) received specific online 
training on the procedure to perform. The Findrisc test was 
made available to fill in with each participant and data was 
subsequently transferred to an online questionnaire created 
for having all the data collected.

The Findrisc test was performed on people who met 
the inclusion criteria: person who visits the pharmacy, 
aged over 18, not previously diagnosed with diabetes 

and who agreed to voluntarily take part in the study. 
If the total score obtained was <15 points, pharma-
ceutical advice was offered on healthy lifestyle, diet 
and exercises. In cases with results >15 points, the 
participant was offered the possibility of returning the 
following day in a fasting state to undertake a basal 
capillary blood glucose after signing the corresponding 
informed consent. This test was performed by capillary 
puncture and measured with validated and self-cali-
brating glucometer Glucomen® Aereo 2K from A. ME-
NARINI diagnostics. If basal capillary blood glucose 
was ≥110 mg/dL (20,21) the participant was referred to 
the physician to confirm the possible diagnosis of DM2 
by HbAc1 analysis. Those patients who were referred to 
the physician were given a derivation sheet and asked 
to return to the pharmacy to be informed about the 
results obtained.

The result obtained in the Findrisc test was considered 
as the primary endpoint. Subgroups were set out according 
to result.

• Low risk: <7 points.
• Slightly high risk: 7-11 points.
• Moderate risk: 12-14 points.
• High risk: 15-20 points.
• Very high risk: >20 points.

Finally, it was analyzed whether or not there was con-
firmation of DM2 diagnosis in patients referred to the phy-
sician.

Height and weight were measured with approved scale 
with built-in height rod and waist circumference using a 
flexible tape measure. The measurement was taken at navel 
height.

Figure 1 shows the study’s general outline.

Environmental impact measurement
The distance from each pharmacy to its reference health 
centre where patients would be referred if necessary was 
determined by Google Maps.

The terra.org calculator was used to determine the 
carbon footprint saved by pharmacies using this inter-
vention. For city movements, calculations were made 
by selecting bus as a means of transport (intermediate 
between the routes travelled on foot or by private car). 
The calculator used indicated that 1 km covered by a bus 
generates 0.0620091 kg of CO2. However, in the rural area 
the traditional car was selected as means of transport due 
to less availability of public transport. For these calcula-
tions, over a 1 km journey, a consumption of 0.1899847 
kg of CO2 was estimated.

The number of transfers avoided was calculated as fol-
lows:

https://doi.org/10.33620/FC.2173-9218.(2023).11
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 • For participants who did not need to be referred to the 
health centre, two transfers were avoided.

 • For participants who were referred to the health centre, 
twice as many trips were avoided, that is, four transfers.

Once all the km saved with the pharmacy interventions 
were added, that figure was multiplied by CO2 consumption 
over 1km travelled (CO2 factor) and by two in total cases not 
referred or by four in those cases referred to the physician. 
Finally, all the results were added to ascertain the total CO2 
saving and divided between the 20 days the intervention 
lasted to find out the daily average.

Statistical analysis
The mean and standard deviation of the total score of the 
Findrisc test and measurements of basal capillary glycemia 
were calculated.

RESULTS
A total of 44 pharmacies in the province of Valladolid took 
part in the study, 16 of which were in the rural area and the 
remaining 28 urban. They represented 15.7% of pharmacies 

434 participants
Performing of Findrisc Test

125 basal capillary blood glucose
(Findrisc >15 points: 135, 10 losses)

89 patients referred to the physician
(GBC �110 mg/dL)

41 patients returned to the pharmacy

13 patients 
pharmacological 

treatment
(3% total)

10 patients 
glucose levels 
monitoring 
(2.3% total)

Figure 1 General scheme of the study

in the province. The collaborating pharmacists totalled 58, 
considering that in some pharmacies, more than one phar-
macist participated in the study.

A total of 434 cases were collected. The character-
istics of the population studied are listed in Table 1, 
which includes the responses after performing the Fin-
drisc test.

Table 1 Characteristics of the population taking part in the study
(Results of the answers to the Frindrisc questionnaire of the 434 
study participants.)

Age N=434 %

<45 70 16.1

45-54 92 21.2

55-64 125 28.8

>64 147 33.9

BMI

<25 96 22.1

25-30 194 44.7

>30 144 33.2

Waist circumference (cm)

F <80 M <94 67 15.4

F 80-88 M 94-102 125 28.8

F >88 M >102 242 55.8

Physical activity

Yes 272 62.7

No 162 37.3

Fruits

Yes 326 75.1

No 108 24.9

Hypertension medication

Yes 159 36.6

No 275 63.4

Previous high blood glucose levels

Yes 71 16.4

No 363 83.6

Family history of diabetes

1st degree 165 38.0

2nd degree 82 18.9

No 187 43.1

https://doi.org/10.33620/FC.2173-9218.(2023).11
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Table 2 Score obtained in the Frindrisc test

Risk level. Frindrisc score Number of 
participants

% 
total

Low (<7) 44 10.1

Slightly high  (7-11) 134 30.9

Moderate  (12-14) 121 27.9

High  (15-20) 124 28.6

Very high (>20) 11 2.5

Table 3 Capillary blood glucose results
(Capillary blood glucose results performed on the study partici-
pants who obtained a Frindrisc test score equal or higher than 
15 points)

Capillary blood glucose Number of participants

<110 mg/dL 36

≥110 mg/dL 89

Table 4 Physician referral results

Physician referral results Participants

Establishment of pharmacological treatment 13

Glucose level monitoring 10

Diet and physical activity advice 18

Table 5 Carbon footprint in rural and urban areas
(Quantification of CO2 savings due to the actions performed in the pharmacies, considering the travel avoided by patients to their reference 
health centre)

Area CO2 factor Non-referred cases Referred cases Km savings CO2 (kg) savings Daily CO2 savings (kg)

Urban 0.0620091 182 62 480.42 29.79

Rural 0.1899847 163 27 5.473.62 1039.90

Total 345 89 5954.04 1069.69 53.48

More than 80% of study participants are older than 
45 years old and approximately 60% were women. Re-
garding the considered risk factors for this disease, more 
than 75% of participants presented BMI greater than 25, 
while approximately 85% have waist circumference above 
normal.

Of the 434 tests performed, with a mean of 12.5 
(SD=4.5), in 135 results were obtained with high or very 
high risk (Table 2). Of the candidate participants for basal 

capillary blood glucose, four of them did not sign the in-
formed consent and another six, for unknown reasons were 
not tested either (Table 3).

Capillary blood glucose results
For participants with a Findrisc test result above 15 points, 
basal capillary blood glucose was determined for 125 par-
ticipants (10 losses) with a mean result of 124.5 mg/dL 
(SD=33.6). Of the blood glucose tests performed 71.2% led 
to results higher than 110 mg/dL and were referred to their 
primary care doctor for other tests, and as appropriate, con-
firm the diagnosis.

Referral results
Of the total patients referred to the physician (n=89), 41 
returned to the pharmacy to be notified about the results 
(42.3%); for 13 of them (14.6% of the participants re-
ferred) the diabetes diagnosis was confirmed, and phar-
macological treatment was established (Table 4). If we 
consider the total number of participants (n=434), the new 
patients diagnosed with diabetes represents 3% of the an-
alysed sample.

Environmental impact
The CO2 emissions saved during the 20 days that the cam-
paign lasted are listed in Table 5.

DISCUSSION
With this study, in addition to being able to detect a con-
siderable number of patients with high or very high risk of 
suffering from DM2, we can determine that the pharmacy 
is a good undiagnosed DM2 screening point, which informs 
the susceptible population about the complications that 
might arise if the early stage of the disease is not con-
trolled. Moreover, patients are taught guidelines and advice 
in terms of both nutritional and physical activity to delay 
its onset (Annex). The number of patients analysed (434 
in 20 calendar days, 14 working days) shows the interest 
of users in performing this type of activity in community 
pharmacies.

https://doi.org/10.33620/FC.2173-9218.(2023).11
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The characteristics of the sample are similar to those 
found in two previous studies (21,22). In our case 80% of 
participants were over 45 years old, compared to 75% of 
the other studies (21,22). Approximately 60% of our partici-
pants were women, which coincides with the data obtained 
in the two studies mentioned, 60%-65% of their sample. In 
regard to risk factors for the onset of diabetes, more than 
75% of our sample presents BMI over 25; the same per-
centage was obtained in reference studies. Regarding waist 
circumference, 85% of our participants have values over 
normal and somewhat higher than those of the other two 
studies: 75% in both.

The figures for high or very high risk of developing dia-
betes obtained in this study were 23%, similar to those of 
previous studies (21, 22). This risk level is reflected above 
all in participants as of the age of 55 or in those with BMI 
above 25 kg/m2, which reveals that DM2 is a pathology as-
sociated with age and affected by risk factors such as over-
weight or obesity.

The new diagnoses obtained with our study were 3%. 
This value is similar to another previous study (23), even 
though the latter has a larger sample.

Focusing on the environmental impact, the data ob-
tained during the 20 days in which the study was per-
formed, extrapolating to a whole year, the atmospheric 
emissions saved stands at 19,509.23 kg of CO2. To get a 
more graphic idea, the saving during those 20 days would 
be equivalent to:

 • The emission produced by a person who travels a 8 km 
return trip to work by car daily for an entire year.

 • The emission produced by 8 people who travel a 3 km 
return trip from the centre of Valladolid to their homes 
for a whole year by bus.

 • The emission produced by a person who performs a Val-
ladolid-Madrid return trip by train for 6 months daily in-
cluding Saturdays and Sundays.

An important limitation that we have, has been the re-
turn of information received from patients referred to the 
physician. At this point we included both patients who 
returned after commencing pharmacological treatment or 
diet and physical activity patterns, as well as those called 
by the physician for subsequent analysis and monitoring of 
blood glucose levels. Of the total patients referred in urban 
areas the information that came back after the recommen-
dation to request an appointment with their physician did 
not attain 30%. However, in rural areas these figures are 
very different, since 85.2% of patients went to the phar-
macy to report the results of the consultation. These figures 
show the degree of trust in rural pharmacists and the great-
er connection between health professionals, aspects far re-
moved in the city where patients can be passing through or 
not have a fixed pharmacy to visit.
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Annex. Infographic provided to patients about DM2, its complications, habits and nutritional and physical activity advice to try to delay its onset
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