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Abstract 

Background:  The impact of frailty on primary healthcare service use, especially general practice office visits and 
remote contacts, is currently unknown. Further, little is known about the association of frailty with physiotherapy 
contacts.

Methods:   We examined the utilization of primary healthcare services among 1064 participants from the Helsinki 
Birth Cohort Study between the years 2013 and 2017. Frailty was assessed based on Fried’s frailty criteria at mean 
age of 71.0 (2.7 SD) years in clinical examinations between the years 2011 and 2013. General practice office visits 
and remote contacts, the total number of general practice contacts, physiotherapy contacts, and the total number 
of primary healthcare contacts were extracted from a national Finnish register. We analyzed the data with negative 
binomial regression models.

Results:  Of the 1064 participants, 37 were frail (3.5%) and 427 pre-frail (40.1%); 600 non-frail (56.4%) served as a refer-
ence group. Frailty was associated with general practice office visits (IRR 1.31, 95% CI=1.01-1.69), physiotherapy con-
tacts (IRR 2.97, 95% CI=1.49-5.91) and the total number of primary healthcare contacts (IRR 1.41, 95% CI=1.07-1.85). 
Pre-frailty predicted the use of general practice remote contacts (IRR 1.39, 95% CI=1.22-1.57) and the total number of 
general practice contacts (IRR 1.25, 95% CI=1.12-1.40).

Conclusions:  Frailty increases the overall primary healthcare service use whereas pre-frailty is associated with the use 
of general practice services, especially remote contacts. Primary healthcare needs measures to adapt healthcare ser-
vices based on the needs of rapidly increasing number of pre-frail and frail older adults and should consider preventa-
tive interventions against frailty.
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Introduction
During the past two decades there has been an emerg-
ing concern regarding whether healthcare systems can 
meet the requirements of the rising number of older 

adults. As an increasing demographic group, older adults 
with ageing-related chronic conditions utilize healthcare 
services more than younger populations on average [1]. 
Primary healthcare, the frontline of healthcare systems 
in most countries, provides crucial disease prevention, 
diagnostics, and long-term care to older adults [2]. This is 
particularly true in Nordic countries, like Finland, where 
the private healthcare sector is relatively small and sup-
plements universal public healthcare [3]. To better suit 
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primary healthcare services for the increasing demands 
of older adults due to population ageing, it is important 
to find ways to prioritize preventive interventions and 
identify factors that lead to frequent healthcare use.

Individual diversity in health at older age, however, is 
large [4]. The concept of frailty, representing a geriatric 
condition characterized by exceptional vulnerability to 
stressors [5, 6], might be a promising approach to under-
stand the health differences and different primary health-
care utilization rates among older adults. While frailty is 
associated with adverse health outcomes including falls, 
delirium, and mortality, it has also been associated with 
increased utilization of healthcare services [5, 6]. There-
fore, it might be a promising way to detect the frequent 
healthcare users among older adults for planning tar-
geted services and preventative measures. Moreover, 
the prevalence of frailty is expected to increase along 
with population ageing [6] creating a need to understand 
the primary healthcare utilization patterns among frail 
patients. Literature regarding frailty and the use of pri-
mary healthcare services is, however, mainly based on 
studies about the association between frailty and general 
practitioner visits [7–14] with little focus on the total 
number of primary healthcare contacts. No studies have 
separated general practice contacts into office visits and 
remote contacts to reveal the possible demand for less 
expensive remote contacts among frail older adults. Fur-
thermore, few studies have examined the association of 
frailty with the utilization of physiotherapy services, the 
first-line treatment of the functional decline of frail older 
adults [11, 15].

The aim of the present study is to investigate the pos-
sible association of frailty with the utilization of primary 
healthcare services including general practice office visits 
and remote contacts, physiotherapy, and the total utiliza-
tion of general practice contacts and primary healthcare 
contacts. We hypothesized that frailty would be associ-
ated with the use of all categories of primary healthcare 
services.

Methods
Study population
The present study population is a sub-population of the 
Helsinki Birth Cohort Study of 8760 individuals who 
were born at Helsinki University Hospital between the 
years 1934 and 1944. A randomly selected sub-sample 
of 2003 individuals participated in clinical examinations 
between the years 2001 and 2004. As seen in the flow-
chart in Fig. 1, by the clinical re-examinations performed 
between the years 2011 and 2013, 151 individuals had 
died, 212 declined to participate in the follow-up study 
and 236 lived further than 100 km from Helsinki. Of the 
remaining contacted 1404 individuals, 1094 participated 

in the re-examination between the years 2011 and 
2013 [16]. Of these, 1078 had adequate information for 
assessing frailty. Of these, 1064 had consistent data in 
the nationwide Register of Primary Health Care Visits 
(AvoHilmo) between the years 2013 and 2017 forming 
the study population. All individuals provided written 
informed consent before involvement in any clinical pro-
cedures. The clinical study was approved by the Coor-
dinating Ethics Committee of the Hospital District of 
Helsinki and Uusimaa.

Frailty classification
Frailty was assessed with the five criteria of Fried’s frailty 
phenotype [5] in the clinical examinations between the 
years 2011 and 2013 as previously described [17–19]. The 
criteria included weight loss, exhaustion, low physical 
activity, weakness, and slowness. Briefly, questionnaires 
were used to inquire about a recent weight loss of at least 
5 kg, exhaustion in 3 or more days a week and total physi-
cal activity of less than 1  h a week. Grip strength was 
measured and belonging to the lowest quintile of partici-
pants according to sex and the body mass index (BMI) 
met the criterion of weakness. The criterion of slow-
ness was assessed by measuring maximal walking speed 
stratified by sex and height and met among those who 
belonged to the lowest quintile. Participants were classi-
fied as frail if they met three or more criteria, pre-frail if 
one or two criteria and non-frail if no criteria were met.

Primary healthcare utilization data
Data on primary healthcare utilization were obtained 
from the Register of Primary Health Care Visits (Avo-
Hilmo) [20], a national register maintained by the Finn-
ish Institute of Health and Welfare, which encompasses 
all primary healthcare contacts registered in the public 
healthcare centers in Finland. The data retrieval started 
at the beginning of the year 2013, after finishing frailty 
classification among the study participants, and finished 
at the end of the year 2017 spanning 5 years of follow-
up. Overall, we were able to retrieve more than 60 000 
outpatient primary healthcare contacts: 86.4% being gen-
eral practice, 5.5% physiotherapy, and 8.1% other outpa-
tient contacts including, for example, podiatry, medical 
certificates, and occupational therapy. As shown in Fig. 2, 
general practice contacts were further divided into three 
categories including general practice office visits, gen-
eral practice remote contacts including both letters and 
phone calls as means of communication, and other gen-
eral practice contacts. To further clarify, general practice 
visits included both general practitioner visits and gen-
eral practice nurse visits. Other general practice contacts, 
in turn, consisted of consultations, document notations, 
and other medical work.
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Outcome variables
General practice office visits and general practice 
remote contacts were included in the regression analy-
ses while other general practice contacts were excluded 
since the category contained heterogeneous informa-
tion. To examine the total utilization of general practice 
services, the total number of general practice contacts 
including all three groups of general practice contacts 
were extracted for the analysis. Physiotherapy con-
tacts were included for the regression analysis without 

separating the way of contact since 95.4% were office 
visits. Additionally, all primary healthcare contacts 
including general practice contacts, physiotherapy con-
tacts, and other outpatient contacts were summed up 
and extracted for the analyses.

Participants’ characteristics and covariates
Participants’ characteristics were assessed during the 
clinical examinations between the years 2011 and 2013. 
Height and weight were measured, and BMI calculated as 

Fig. 1  A flowchart of the selection of the study participants
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kilograms divided by the square of height in meters (kg/
m2). Participants’ health status including current smok-
ing status (yes/no) were inquired with questionnaires. 
Information on educational attainment was obtained 
from Statistics Finland in the year 2000 and classified into 
four groups: basic or less or unknown, upper secondary, 
lower tertiary including polytechnic, vocational, and 
bachelor’s degree, and upper tertiary referring to master’s 
degree or higher [21]. Charlson Comorbidity Index (CCI) 
[22] was calculated with the ICD-10 diagnostic codes [23] 
of the Care Register of Health Care, a national special-
ized healthcare register [24], since the codes were poorly 
reported in the Register of Primary Health Care Visits. 
CCI was available for 99.1% of the study participants.

Statistical analyses
Participants’ characteristics are presented as means 
and standard deviations (SD) for continuous variables 
and as proportions for dichotomous or categorial vari-
ables. To assess possible differences in descriptive sta-
tistics between the frailty groups, the one-way ANOVA 
test, the Kruskall-Wallis test, and the Pearson chi square 
test were used when appropriate. We used the nega-
tive binomial regression model to investigate the pos-
sible association between frailty and each service use 
category because the data were overdispersed. The zero-
truncated negative binomial model was used to model 
the association between frailty and the total number of 
primary healthcare contacts since there were no zeros. 
The individual exposure time was set to the models. The 

possible multicollinearity was tested with the variance 
inflation test. In total, four models were created. Model 1 
is the crude model. Model 2 was adjusted for age and sex, 
Model 3 further for education and Model 4 additionally 
for BMI, CCI, and smoking status. The results are shown 
as incidence rate ratios (IRRs). Significance was set at p 
˂ 0.05. Statistical analyses were performed with SPSS 
26.0 for Windows (Version 26.0, 1989-2020, SPSS Inc., 
Armonk, NY, USA) and Stata 16 (Release 16, StataCorp 
LLC, College Station, TX).

Results
Characteristics of the study population
Table 1 displays the characteristics of the study popula-
tion. Among all participants, 37 were classified as frail 
(3.5%), 427 pre-frail (40.1%), and 600 (56.4%) non-frail. 
As shown in Table  1, frail older adults scored higher in 
CCI (p < 0.001) and had more likely basic education or 
less (p < 0.001). They also had higher utilization rates of 
primary healthcare services (all p-values less than 0.001); 
especially the annual average utilization rate was two-fold 
compared to non-frail older adults (p < 0.001). A total of 
61 (5.7%) participants died during the follow-up.

Primary healthcare utilization and frailty classification
Table  2 shows the results of the regression analyses. 
Compared to non-frailty, frailty was associated with a 
higher utilization rate of general practice office visits 
(fully adjusted IRR 1.31, 95% CI 1.01-1.69). The asso-
ciation was parallel among pre-frail older adults (fully 

Fig. 2  The distribution of all primary healthcare visits during the follow-up. The distribution of all primary healthcare contacts is presented on the 
left and, on the right, the fractionated sub-group of general practice contacts. *General practice remote contacts consist of phone calls (31.3%) and 
letters (7.2%); the two proportions are separated with a dash line in the figure
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adjusted IRR 1.21, 95% CI 1.10-1.34). There was no asso-
ciation between frailty and general practice remote con-
tacts (Table  2). Pre-frailty, in turn, was associated with 
general practice remote contacts (fully adjusted IRR 
1.39, 95% CI 1.22-1.57) and the total utilization of gen-
eral practice contacts (fully adjusted IRR 1.25, 95% CI 
1.12-1.40). Frailty was associated with the total utilization 
of general practice contacts in the first three regression 
models; the association, however, lost its statistical sig-
nificance in the fully adjusted model.

Compared to non-frailty, frailty was strongly associ-
ated with more frequent physiotherapy contacts (fully 
adjusted IRR 2.97, 95% CI 1.49-5.91). Frailty was also 
associated with a higher total utilization rate of primary 
healthcare services (fully adjusted IRR 1.41, 95% CI 1.07-
1.85) relative to non-frailty. The associations between 
pre-frailty and physiotherapy contacts or the total utiliza-
tion rate of primary healthcare services were parallel to 
those of frailty but weaker (Table 2).

Discussion
We found that frailty was associated with higher uti-
lization rates of general practice office visits, physi-
otherapy contacts and the overall primary healthcare 
services compared to non-frail older adults. Moreover, 
we observed that pre-frailty was associated with general 
practice remote contacts and the total number of general 
practice contacts.

As shown in our study, besides general practice office 
visits, general practice remote contacts constitute a sub-
stantial proportion of general practice contacts among 
older adults. No studies, however, have examined the 
associations between frailty and general practice remote 
contacts or other visits excluding general practitioner 
visits. Apart from two studies [8, 12], previous studies 
have found frailty to be associated with general practi-
tioner visits [7, 9–11, 13, 14] and general practice nurse 
visits [7]. We observed frailty to be associated with gen-
eral practice office visits. Although our findings are not 
directly comparable since our data records consisted of 
both general practitioner and general practice nurse 

Table 2  Incidence rate ratios (IRRs) of primary healthcare utilization among non-frail, pre-frail and frail older adults

CI = Confidence interval
a  Crude model, n = 1064
b  Adjusted for frailty, age and sex, n = 1064
c  Adjusted for frailty, age, sex and education, n = 1064
d  Adjusted for frailty, age, sex, education, BMI, smoking and CCI, n = 1041
*  = p < 0.05, ** = p < 0.01, *** = p < 0.001

Model 1a Model 2b Model 3c Model 4d

IRR (95% CI) IRR (95% CI) IRR (95% CI) IRR (95% CI)

General practice office visits

Non-frail Ref. Ref. Ref. Ref.

Pre-frail 1.28 (1.16, 1.41)*** 1.25 (1.13, 1.37)*** 1.21 (1.10, 1.33)*** 1.21 (1.10, 1.34)***

Frail 1.44 (1.11, 1.87)** 1.41 (1.09, 1.83)** 1.33 (1.03, 1.72)* 1.31 (1.01, 1.69)*

General practice remote contacts

Non-frail Ref. Ref. Ref. Ref.

Pre-frail 1.44 (1.27, 1.63)*** 1.40 (1.24, 1.59)*** 1.38 (1.22, 1.56)*** 1.39 (1.22, 1.57)***

Frail 1.37 (0.98, 1.90) 1.31 (0.94, 1.82) 1.28 (0.92, 1.79) 1.18 (0.85, 1.65)

Total number of general practice contacts

Non-frail Ref. Ref. Ref. Ref.

Pre-frail 1.33 (1.20, 1.49)*** 1.30 (1.16, 1.45)*** 1.26 (1.13, 1.41)*** 1.25 (1.12, 1.40)***

Frail 1.46 (1.09,1.96)* 1.42 (1.06, 1.90)* 1.36 (1.02, 1.82)* 1.28 (0.95, 1.71)

Physiotherapy contacts

Non-frail Ref. Ref. Ref. Ref.

Pre-frail 1.49 (1.13, 1.97)** 1.50 (1.14, 1.97)** 1.47 (1.12, 1.93)** 1.49 (1.14, 1.96)**

Frail 3.36 (1.63, 6.91)** 3.00 (1.47, 6.10)** 2.92 (1.45, 5.89)** 2.97 (1.49, 5.91)**

Total number of primary healthcare contacts

Non-frail Ref. Ref. Ref. Ref.

Pre-frail 1.35 (1.22, 1.50)*** 1.32 (1.19, 1.46)*** 1.27 (1.15, 1.41)*** 1.26 (1.13, 1.40)***

Frail 1.69 (1.28, 2.23)*** 1.64 (1.25, 2.16)*** 1.57 (1.20, 2.06)** 1.41 (1.07, 1.85)*
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visits combined, the results can be considered parallel. 
Further, our results are similar compared to an English 
study which reported utilization rates of general practi-
tioner or practice nurse visits to vary between 1.24 and 
1.58 depending on the severity of frailty [7]. However, 
we observed no association between frailty and general 
practice remote contacts. These findings might indi-
cate that frail older adults may prefer office visits over 
remote contacts, or that possible comorbidities and dis-
ability related to frailty warrant an office visit. However, 
the results should be interpreted with caution since the 
low prevalence of frailty in our study may challenge the 
detection of a possible association.

In contrast to frailty, we found that pre-frail older adults 
had a high utilization rate of general practice remote 
contacts. Additionally, as a new finding, we found a sta-
tistically significant association between pre-frailty and 
the total number of general practice contacts. However, 
although non-significant, frail older adults had a slightly 
higher utilization rate of general practice contacts. There-
fore, further research is needed to establish the asso-
ciation since low prevalence of frailty in our study may 
hinder the detection of a possible association. Neverthe-
less, our results are similar to the findings of a Singapo-
rean study which reported no association between frailty 
and general practitioner visits, but instead observed 
pre-frail older adults to use this service [8]. The authors 
noted, however, that their dataset consisted of govern-
mental general practitioner visits excluding the private 
sector, which offers a substantial proportion of general 
practice services in Singapore. Therefore, they could 
not establish the association [8]. Our register data also 
excludes the private sector. In Finland, however, most 
older adults use public healthcare services independent 
of their household income levels [25]. Based on a national 
survey between the years 2013 and 2015, approximately 
75% of the Finnish older adults had visited a general 
practitioner in a healthcare center [25]. In general, pub-
lic healthcare is appreciated among Finnish older adults, 
and they wish care through public healthcare services 
if the need for care increases [26]. Therefore, the influ-
ence of possible unregistered contacts most likely would 
confound the results only to a small extent. Additionally, 
frailty was associated with the use of almost all special-
ized healthcare services in our previous study [27]. Thus, 
it might be possible that the health issues of frail older 
adults raise concern or require specialist opinion lead-
ing to referrals and treatments in specialized healthcare 
whereas pre-frail older adults utilize more general prac-
tice services, especially remote contacts. Therefore, the 
use of hospital-based services among frail older adults 
might decrease the utilization rates of general practice 

services. Further research, however, is needed to confirm 
these hypotheses.

The utilization rate of physiotherapy services was 
approximately three-fold higher among frail than non-
frail older adults in our study. The results are in agree-
ment with the two previous studies that found frailty to 
be associated with physiotherapy visits [11, 15]. The high 
utilization rate among frail older adults can be considered 
positive since exercise and resistance training interven-
tions have shown signs of improving physical function 
in individuals with frailty [28, 29]. Little is known, how-
ever, about the effect of regular physiotherapy care on 
frailty or its cost-effectiveness. Physiotherapists, nev-
ertheless, may play an important role in treating frailty 
through evidence-based rehabilitation, early recognition 
of frailty, safe use of assistive devices, and appropriate 
exercise prescriptions leading possibly to improvements 
in population health, reduced costs, and improvements 
in quality of life [30]. Thus, physiotherapy services may 
face challenges to adapt according to the needs of rap-
idly increasing number of frail older adults. Additionally, 
since almost all physiotherapy contacts in our study were 
office visits, it also refers to higher expenses compared 
to remote visits. However, we also observed a higher 
utilization rate of physiotherapy services among pre-
frail compared to non-frail older adults, but the rate was 
approximately two times smaller compared to frail older 
adults. This finding emphasizes the prevention of frailty 
among pre-frail older adults in particular to maintain the 
sustainability and equal accessibility of physiotherapy 
services in the future.

Finally, we found an association between frailty and the 
total utilization of primary healthcare services. To the 
best of our knowledge, no previous studies have exam-
ined this. Our results suggest that high utilization rates of 
general practice office visits and physiotherapy contacts 
combined with smaller utilization rates of other outpa-
tient primary healthcare services may contribute to the 
total service use among frail older adults.

Our findings also highlight the importance of pub-
lic healthcare centers as early detectors of pre-frail and 
frail older adults. Improved education of healthcare per-
sonnel might serve as a channel to identify both groups. 
Based on our findings, physiotherapists in particular are 
likely to meet pre-frail and frail older adults while gen-
eral practitioners and general practice nurses also play 
important role in the detection process. Thus, enhanced 
screening methods might be advantageous in primary 
healthcare settings to detect pre-frail and frail patients 
for further clinical evaluation. Once evaluated by edu-
cated health professional, comprehensive care plan could 
be implemented, and severe cases referred to a geriatri-
cian [31]. Further, exercise interventions with or without 
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nutritional supplements in primary healthcare settings 
may delay or reverse frailty [32, 33] and might be a feasi-
ble method to manage frailty in primary healthcare cent-
ers. In addition to these secondary prevention methods, 
primary prevention, like community education in local 
media and lectures on the importance of exercise given 
by health professionals [34], should also be considered 
to raise awareness of healthy ageing among older adults 
and their relatives. Together with enhanced screening 
methods, educated health professionals, exercise inter-
ventions, and exercise promotion campaigns it might be 
possible to decrease or delay the onset of pre-frailty and 
frailty and support healthy ageing among community-
dwelling older adults. These steps towards age-friendly 
primary healthcare might ease the pressure of ageing 
populations on primary healthcare use as well.

Primary healthcare, offering a forefront of care for older 
adults in most countries and often with limited time and 
resources, needs to find effective ways to respond to the 
increasing demand of healthcare services. Our findings 
reveal important information on the role of frailty in pri-
mary healthcare service use and highlight frailty as a pos-
sible tool for designing and targeting primary healthcare 
services in the context of population ageing. Additionally, 
although we observed an association between frailty and 
the total utilization of primary healthcare services, pre-
frailty was associated with the total utilization of general 
practice services, the backbone of primary healthcare. A 
high utilization rate of general practice remote contacts 
might have contributed to this. Although it is a cheaper 
way of contacting patients, more attention should be paid 
on this group, especially on the prevention of frailty to 
avoid further increases in healthcare use. In a broader 
context, appropriateness of the chosen level of care 
should be evaluated carefully since our studies may sug-
gest that frail older adults utilize expensive specialized 
healthcare services in particular [27] whereas pre-frail 
older adults are frequent users of less expensive general 
practice services. These hypotheses, however, remain 
to be confirmed. Future studies are needed to examine 
the association between frailty and primary healthcare 
services, especially general practice remote contacts, 
and the total utilization of general practice and primary 
healthcare services.

Overall, our study provides evidence of the impact of 
frailty on the outpatient primary healthcare use in Fin-
land, one of the fastest ageing countries in Europe with 
the current share of over-65-year-olds older adults being 
22% [35]. Finland, among other high-income countries, 
needs to find ways to meet the needs of care of the grow-
ing number of older adults without losing sustainability 
and equality in primary healthcare. Knowledge about fac-
tors that increase outpatient primary healthcare use, such 

as frailty, is important to plan cost-effective treatments, 
targeted services, and preventative models to achieve this 
goal in the future.

The strengths of the study are the use of nationally reg-
istered data, which has previously been scarce in primary 
healthcare settings, and good-quality data from a unique 
birth cohort. The study also has limitations. In our study 
the prevalence of frailty was 3.5% which is slightly less 
than the lowest prevalence of 4.0% reported in a sys-
tematic review that examined the prevalence of frailty 
among community-dwelling older adults in high-income 
countries [36]. Individuals with poor health in particular 
might have declined to participate in the clinical exami-
nations affecting the overall prevalence of frailty in our 
study. It may also hinder the detection of possible asso-
ciations between frailty and healthcare use, especially 
affecting the results where no association was found. In 
that case our study might underestimate the healthcare 
use among frail older adults. Further, due to a large num-
ber of participants and several clinical measurements, the 
clinical examinations were performed between the years 
2011 and 2013. This might have caused slight changes in 
frailty status among those few whose frailty assessment 
was conducted in the year 2011 compared to those who 
had the assessment in 2013. Additionally, the Register of 
Primary Health Care Visits lacks information on the pri-
vate healthcare sector which might attract some of study 
participants leading to unregistered contacts. Further, we 
were unable to separate general practitioner and nurse 
visits from the dataset. Finally, the differences in the 
Finnish healthcare system might limit generalizability of 
the results to some countries.

In conclusion, we found that frailty predicted the over-
all use of primary healthcare services and most examined 
services. Pre-frailty, in turn, was associated with the uti-
lization of general practice remote contacts and the total 
utilization of general practice services. These associa-
tions, however, remain to be confirmed. Primary health-
care needs to adapt outpatient services according to the 
needs of pre-frail and frail older adults and consider pre-
ventative interventions against frailty.
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