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Abstract
PurposeThe purpose of this study was to analyze the migration patterns of new nurses and experienced nurses and to identify the factors influencing inter-regional migration for solving regional imbalances of clinical nurses in South Korea.

MethodsThis study involved a secondary analysis of data from the Health Insurance Review and Assessment Service (HIRA). Data were analyzed using descriptive statistics and multiple logistic regression analysis.

ResultsNew nurses tended to migrate from Kyunggi to Seoul. However, experienced nurses tended to migrate from Seoul and Chungchung to Kyunggi. Significant predictors of inter-regional migration among new nurses were location and nurse staffing grade of hospitals. Significant predictors of inter-regional migration among experienced nurses were location, hospital type, nurse staffing grade, ownership of hospitals and age of nurses.

ConclusionInter-regional migration occupied a small portion of total hospital movement among clinical nurses. The regional imbalances of nurses were not caused by the migration from non-metropolitan areas to Seoul. Nurse shortage problems in the small and medium hospitals of the non-metropolitan area can be solved only through improvement of work environment.
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Table 1

General Characteristics of Nurses and Affiliated Hospitals (N=5840)	Nurse/Hospital	Variables	Categories	New nurses	Experienced nurses	χ2 or t (p)
	n (%)	n (%)
	Nurse	Gender	Male	93 (7.0)	60 (1.3)	129.81 (<.001)
	Female	1,233 (93.0)	4,454 (98.7)
	Age	20s	1,291 (97.4)	1,391 (30.8)	−
	30s	30 (2.3)	2,037 (45.1)
	40s	3 (0.2)	882 (19.5)
	50s	2 (0.2)	185 (4.1)
	60s and more	− (−)	19 (0.4)
	M±SD	23.19±2.75	34.54±7.42	−84.50 (<.001)
	Work experience (yr)	1	1,326 (100.0)	− (−)	−
	2~4	− (−)	− (−)
	5	− (−)	536 (11.9)
	6~10	− (−)	1,711 (37.9)
	11 and more	− (−)	2,267 (50.2)
	M±SD	− (−)	12.88±7.47	−106.87 (<.001)
	Number of nurses moved to the other hospital in each year	2012	533 (40.2)	1,764 (39.1)	0.54 (.464)
	2013	379 (28.6)	1,354 (30.0)	0.98 (.322)
	2014	391 (29.5)	1,402 (31.1)	1.19 (.275)
	2015	382 (28.8)	1,161 (25.7)	5.03 (.025)
	Number of nurse by the number of hospital movement from 2011 to 2015†	Moved once	1,015 (76.5)	3,526 (78.1)	7.13 (.068)
	Moved twice	264 (19.9)	832 (18.4)
	Moved three times	46 (3.5)	133 (2.9)
	Moved four times	1 (0.1)	23 (0.5)
	Inter-regional movement*	No	913 (68.9)	3,635 (80.5)	81.07 (<.001)
	Yes	413 (31.1)	879 (19.5)
	 Once	376 (28.4)	796 (17.6)
	 Twice	35 (2.6)	73 (1.6)
	 Three times	2 (0.2)	10 (0.2)
	Hospital	Hospital location	SE	206 (15.5)	1,025 (22.7)	102.21 (<.001)
	KG	314 (23.7)	984 (21.8)
	KS	495 (37.3)	1,218 (27.0)
	JL	171 (12.9)	622 (13.8)
	CC	109 (8.2)	377 (8.4)
	KW	18 (1.4)	143 (3.2)
	JJ	13 (1.0)	145 (3.2)
	Hospital type	Tertiary hospital	179 (13.5)	356 (7.9)	356.51 (<.001)
	General hospital	849 (64.0)	1,820 (40.3)
	Small and medium hospital	298 (22.5)	2,338 (51.8)
	Nurse staffing grade	1st grade	28 (2.1)	173 (3.8)	255.46 (<.001)
	2nd grade	263 (19.8)	625 (13.8)
	3rd grade	504 (38.0)	1,155 (25.6)
	4th grade	160 (12.1)	520 (11.5)
	5th grade	117 (8.8)	231 (5.1)
	6th grade	101 (7.6)	500 (11.1)
	7th grade	69 (5.2)	415 (9.2)
	Not reported	84 (6.3)	895 (19.8)
	Ownership	Public	137 (10.3)	538 (11.9)	76.08 (<.001)
	School	258 (19.5)	472 (10.5)
	Private	931 (70.2)	3,504 (77.6)
	Total			1,326 (100.0)	4,514 (100.0)	

SE=Seoul; KG=Kyunggi; KS=Kyungsang; JL=Julla; CC=Choongchung; KW=Kangwon; JJ=Jeju.
†Exact test.
*Inter-regional movement means that the nurses move their hospital to the other area based on the area divided into 7 areas.
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Table 2

The Comparison of Inter-Regional Migration Patterns between New and Experienced Nurses	The year of hospital movement	Hospital location before movement	New nurses	Experienced nurses
	Hospital location after movement	Hospital location after movement
	SE	KG	KS	JL	CC	KW	JJ	Total	Inflow	Outflow	SE	KG	KS	JL	CC	KW	JJ	Total	Inflow	Outflow
	2012	SE	45	18	4	4	3	0	1	75	62	30	255	140	9	1	6	1	1	413	75	158
	KG	40	58	13	11	4	3	0	129	41	71	48	331	7	5	7	5	2	405	173	74
	KS	10	8	171	1	1	0	0	191	23	20	6	10	445	3	2	2	0	468	31	23
	JL	7	1	3	57	2	0	0	70	27	13	5	4	2	188	4	0	0	203	13	15
	CC	3	11	3	11	27	1	0	56	10	29	13	12	10	3	81	3	0	122	22	41
	KW	2	3	0	0	0	3	0	8	4	5	3	7	3	1	3	20	0	37	11	17
	JJ	0	0	0	0	0	0	4	4	1	0	0	0	0	0	0	0	116	116	3	0
	Total	107	99	194	84	37	7	5	533			330	504	476	201	103	31	119	1,764		
	2013	SE	40	14	5	1	0	2	0	62	35	22	272	50	7	2	4	2	3	340	50	68
	KG	24	47	7	9	4	1	0	92	25	45	37	223	6	4	3	3	3	279	78	56
	KS	6	5	113	2	1	1	0	128	17	15	4	6	289	2	2	1	0	304	19	15
	JL	2	4	0	57	2	0	0	65	14	8	2	5	2	165	2	0	0	176	12	11
	CC	1	2	5	2	11	0	0	21	7	10	6	10	4	4	148	2	1	175	14	27
	KW	0	0	0	0	0	3	0	3	4	0	1	6	0	0	3	36	0	46	8	10
	JJ	2	0	0	0	0	0	6	8	0	2	0	1	0	0	0	0	33	34	7	1
	Total	75	72	130	71	18	7	6	379			322	301	308	177	162	44	40	1,354		
	2014	SE	47	19	3	4	0	1	0	74	33	27	196	74	9	2	3	2	1	287	45	91
	KG	18	64	4	5	1	0	1	93	37	29	38	342	5	3	9	2	1	400	103	58
	KS	6	7	118	0	2	0	1	134	10	16	3	10	318	4	1	0	0	336	15	18
	JL	5	4	1	44	0	0	0	54	11	10	3	5	0	192	2	1	0	203	10	11
	CC	3	6	2	2	16	0	0	29	3	13	1	3	1	1	95	2	0	103	16	8
	KW	1	1	0	0	0	4	0	6	1	2	0	11	0	0	1	47	0	59	7	12
	JJ	0	0	0	0	0	0	1	1	2	0	0	0	0	0	0	0	14	14	2	0
	Total	80	101	128	55	19	5	3	391			241	445	333	202	111	54	16	1,402		
	2015	SE	42	15	4	0	2	2	0	65	25	23	180	62	9	3	4	0	2	260	22	80
	KG	20	49	5	0	4	0	0	78	30	29	20	194	4	6	8	3	0	235	79	41
	KS	2	5	144	2	3	0	0	156	13	12	2	5	361	0	1	0	0	369	17	8
	JL	2	2	1	40	0	0	0	45	3	5	0	4	1	161	2	0	0	168	10	7
	CC	0	6	2	1	18	0	0	27	9	9	0	6	1	1	75	0	0	83	17	8
	KW	0	2	0	0	0	3	0	5	2	2	0	2	2	0	2	33	0	39	3	6
	JJ	1	0	1	0	0	0	4	6	0	2	0	0	0	0	0	0	7	7	2	0
	Total	67	79	157	43	27	5	4	382			202	273	378	171	92	36	9	1,161		

SE=Seoul; KG=Kyunggi; KS=Kyungsang; JL=Julla; CC=Choongchung; KW=Kangwon; JJ=Jeju.
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Table 3

The Comparison of Movement Patterns by Hospital Type between New and Experienced Nurses	The year of hospital movement	Hospital type before movement	New nurses	Experienced nurses
	Upper type	Lower type	Same type	Upper type	Lower type	Same type
	n (%)	n (%)
	2012	Tertiary hospital	− (−)	47 (65.3)	25 (34.7)	− (−)	74 (80.4)	18 (19.6)
	General hospital	49 (13.8)	113 (31.7)	194 (54.5)	47 (5.4)	181 (20.8)	642 (73.8)
	Small and medium hospital	53 (50.5)	− (−)	52 (49.5)	192 (23.9)	− (−)	610 (76.1)
	Total	102 (19.1)	160 (30.0)	271 (50.8)	239 (13.5)	255 (14.5)	1270 (72.0)
	2013	Tertiary hospital	− (−)	27 (75.0)	9 (25.0)	− (−)	64 (75.3)	21 (24.7)
	General hospital	27 (11.5)	110 (47.0)	97 (41.5)	37 (7.4)	290 (58.0)	173 (34.6)
	Small and medium hospital	53 (48.6)	− (−)	56 (51.4)	270 (35.1)	− (−)	499 (64.9)
	Total	80 (21.1)	137 (36.1)	162 (42.7)	307 (22.7)	354 (26.1)	693 (51.2)
	2014	Tertiary hospital	− (−)	33 (80.5)	8 (19.5)	− (−)	103 (81.1)	24 (18.9)
	General hospital	30 (13.4)	92 (41.1)	102 (45.5)	23 (5.8)	138 (34.8)	235 (59.3)
	Small and medium hospital	45 (35.7)	− (−)	81 (64.3)	265 (30.1)	− (−)	614 (69.9)
	Total	75 (19.2)	125 (32.0)	191 (48.8)	288 (20.5)	241 (17.2)	873 (62.3)
	2015	Tertiary hospital	− (−)	38 (76.0)	12 (24.0)	− (−)	62 (76.5)	19 (23.5)
	General hospital	24 (11.6)	88 (42.5)	95 (45.9)	20 (5.1)	170 (43.5)	201 (51.4)
	Small and medium hospital	54 (43.2)	− (−)	71 (56.8)	192 (27.9)	− (−)	497 (72.1)
	Total	78 (20.4)	126 (33.0)	178 (46.6)	212 (18.3)	232 (20.0)	717 (61.8)
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Table 4

The Comparison of Movement Patterns by Nurse Staffing Grade between New and Experienced Nurses	The year of hospital movement	Nurse staffing grade of the hospital before movement	New nurses	Experienced nurses
	Upper grade	Lower grade	Same grade	Upper grade	Lower grade	Same grade
	n (%)	n (%)
	2012	1st grade	− (−)	15 (100.0)	0 (0.0)	− (−)	23 (95.8)	1 (4.2)
	2nd grade	3 (2.9)	81 (77.9)	20 (19.2)	25 (8.7)	177 (61.7)	85 (29.6)
	3rd grade	56 (27.3)	87 (42.4)	62 (30.2)	52 (11.1)	207 (44.0)	211 (44.9)
	4th grade	24 (42.1)	28 (49.1)	5 (8.8)	133 (56.6)	59 (25.1)	43 (18.3)
	5th grade	29 (65.9)	11 (25.0)	4 (9.1)	41 (48.2)	29 (34.1)	15 (17.6)
	6th grade	29 (56.9)	9 (17.6)	13 (25.5)	60 (36.8)	37 (22.7)	66 (40.5)
	7th grade	17 (70.8)	5 (20.8)*	2 (8.3)	50 (45.0)	42 (37.8)*	19 (17.1)
	NR	18 (54.5)	− (−)	15 (45.5)	106 (27.2)	− (−)	283 (72.8)
	Total	176 (33.0)	236 (44.3)	121 (22.7)	467 (26.5)	574 (32.5)	723 (41.0)
	2013	1st grade	− (−)	5 (55.6)	4 (44.4)	− (−)	33 (27.3)	88 (72.7)
	2nd grade	6 (8.0)	53 (70.7)	16 (21.3)	28 (19.7)	71 (50.0)	43 (30.3)
	3rd grade	38 (34.5)	53 (48.2)	19 (17.3)	65 (28.3)	115 (50.0)	50 (21.7)
	4th grade	26 (44.1)	22 (37.3)	11 (18.6)	62 (32.3)	62 (32.3)	68 (35.4)
	5th grade	16 (61.5)	9 (34.6)	1 (3.8)	27 (46.6)	26 (44.8)	5 (8.6)
	6th grade	23 (48.9)	8 (17.0)	16 (34.0)	40 (16.9)	46 (19.4)	151 (63.7)
	7th grade	13 (65.0)	3 (15.0)*	4 (20.0)	36 (33.3)	28 (25.9)*	44 (40.7)
	NR	21 (63.6)	− (−)	12 (36.4)	104 (39.1)	− (−)	162 (60.9)
	Total	143 (37.7)	153 (40.4)	83 (21.9)	362 (26.7)	381 (28.1)	611 (45.1)
	2014	1st grade	− (−)	21 (95.5)	1 (4.5)	− (−)	48 (94.1)	3 (5.9)
	2nd grade	4 (5.3)	52 (68.4)	20 (26.3)	12 ( 8.1)	68 (45.6)	69 (46.3)
	3rd grade	34 (27.6)	52 (42.3)	37 (30.1)	95 (27.6)	117 (34.0)	132 (38.4)
	4th grade	27 (44.3)	20 (32.8)	14 (23.0)	31 (21.7)	65 (45.5)	47 (32.9)
	5th grade	15 (62.5)	7 (29.2)	2 (8.3)	49 (40.8)	65 (54.2)	6 (5.0)
	6th grade	19 (51.4)	14 (37.8)	4 (10.8)	79 (44.6)	53 (29.9)	45 (25.4)
	7th grade	20 (80.0)	5 (20.0)*	0 (0.0)	95 (54.0)	25 (14.2)*	56 (31.8)
	NR	15 (65.2)	− (−)	8 (34.8)	90 (37.2)	− (−)	152 (62.8)
	Total	134 (34.3)	171 (43.7)	86 (22.0)	451 (32.2)	441 (31.5)	510 (36.4)
	2015	1st grade	− (−)	18 (90.0)	2 (10.0)	− (−)	27 (79.4)	7 (20.6)
	2nd grade	5 ( 4.9)	65 (63.7)	32 (31.4)	9 (4.7)	116 (60.4)	67 (34.9)
	3rd grade	28 (24.6)	37 (32.5)	49 (43.0)	48 (18.0)	91 (34.2)	127 (47.7)
	4th grade	25 (46.3)	24 (44.4)	5 (9.3)	62 (50.8)	52 (42.6)	8 (6.6)
	5th grade	13 (52.0)	10 (40.0)	2 (8.0)	21 (35.0)	27 (45.0)	12 (20.0)
	6th grade	9 (60.0)	4 (26.7)	2 (13.3)	35 (45.5)	27 (35.1)	15 (19.5)
	7th grade	9 (52.9)	5 (29.4)*	3 (17.6)	34 (30.4)	34 (30.4)*	44 (39.3)
	NR	21 (60.0)	− (−)	14 (40.0)	102 (34.2)	− (−)	196 (65.8)
	Total	110 (28.8)	163 (42.7)	109 (28.5)	311 (26.8)	374 (32.2)	476 (41.0)

NR=Not reported.
*This value means the number of nurses who moved to a hospital that did not report nurse staffing grade from the hospital which had 7th grade of nurse staffing.
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Table 5

Influential Factors of Inter-Regional Migration of New and Experienced Nurses	Variables	New nurses (n=1,326)	Experienced nurses (n=4,514)
	OR	(95% CI)	p	OR	(95% CI)	p
	Hospital location (ref: CC)						
	 SE	0.71	(0.43~1.15)	.165	2.80	(2.03~3.87)	<.001
	 KG	0.96	(0.60~1.53)	.850	1.06	(0.77~1.46)	.725
	 KW	0.84	(0.30~2.36)	.747	1.80	(1.12~2.89)	.016
	 KS	0.13	(0.08~0.21)	<.001	0.21	(0.15~0.32)	<.001
	 JL	0.28	(0.16~0.50)	<.001	0.33	(0.22~0.51)	<.001
	 JJ	0.58	(0.17~1.95)	.380	9.17	(5.50~15.28)	<.001
	Hospital type (ref. General hospital)						
	 Tertiary hospital	1.01	(0.65~1.55)	.978	0.83	(0.59~1.17)	.297
	 Small and medium hospital	0.71	(0.48~1.04)	.076	0.51	(0.41~0.63)	<.001
	Nurse staffing grade of the hospital (ref. 7th)						
	 1st grade	2.05	(0.76~5.54)	.159	0.27	(0.16~0.44)	<.001
	 2nd grade	1.83	(1.05~3.18)	.032	0.46	(0.33~0.63)	<.001
	 3rd grade	1.48	(0.88~2.48)	.140	0.56	(0.42~0.74)	<.001
	 4th grade	1.86	(1.04~3.33)	.036	1.19	(0.87~1.63)	.267
	 5th grade	2.05	(1.08~3.89)	.028	0.97	(0.63~1.49)	.892
	 6th grade	1.57	(0.83~2.98)	.167	0.55	(0.39~0.78)	.001
	Hospital ownership (ref. Private)						
	 Public	1.05	(0.66~1.66)	.843	1.13	(0.86~1.49)	.374
	 School	1.40	(0.96~2.03)	.083	4.43	(3.34~5.87)	<.001
	Age (ref. 20s)						
	 30s*	1.92	(0.86~4.26)	.109	0.79	(0.65~0.96)	.016
	 40s	-	-	-	0.53	(0.41~0.69)	<.001
	 50s and more	-	-	-	0.72	(0.47~1.12)	.149
	constant	0.65		.156	0.43		<.001
		Hosmer & Lemeshow test


χ2=13.40, p=.099	Hosmer & Lemeshow test


χ2=15.22, p=.055

Dependent variable: inter-regional movement=1, else=0.
SE=Seoul; KG=Kyunggi; KS=Kyungsang; JL=Julla; CC=Choongchung; KW=Kangwon; JJ=Jeju.
*Age variable was classified into ‘20s’ and ‘30s and more’ by considering the age distribution in the new nurse model.
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